Appendix  A 
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Plan  require  that  the  NPS  develop  goals 
to  improve  program  effectiveness  and 
public  accountability.  This  collection 
will  encourage  the  public  to  collect  data 
relevant  to  goal  lb;  “The  National  Park 
Service  contributes  to  knowledge  about 
natural  and  cultural  resources  and 
associated  values;  management 
decisions  about  resources  and  visitors 
are  based  on  adequate  scholarly  and 
scientific  information”.  This  collection 
is  also  consistent  with  the  NPS 
Management  Policies  (2006),  which 
emphasize  the  “use  of  qualitative  and 
quantitative  techniques  to  monitor  key 
aspects  of  resources  and  processes  at 
regular  intervals”  and  furthermore  state 
that  “studies,  research,  and  collection 
activities  by  non-NPS  personnel 
involving  natural  and  cultural  resources 
will  be  encouraged  and  facilitated  when 
they  otherwise  comport  with  NPS 
policies.”  More  specifically,  the  goal  of 
this  collection  is  to  engage  the  public  in 
documenting  the  timing  of  biological 
events  (“phenology”)  for  a variety  of 
species  at  numerous  different  locations. 
The  data  collected  will  help  the  NPS 
document  how  climate  change  is 
affecting  the  timing  of  biological  events 
such  as  migration,  flowering,  and 
autumn  foliage. 

The  proposed  Internet-  and  paper- 
based  surveys  will  ask  the  public  to 
participate  in  the  collection  of  these 
data  on  NPS  lands.  With  sufficient 
participation,  NPS  will  obtain  critical 
information  for  determining  trends  in 
the  timing  of  biological  events  for  many 
species.  In  addition  to  documenting 
changes  in  timing  of  events,  the  data  set 
will  facilitate  the  identification  of 
species  most  at  risk  from  climate  change 
and  anthropogenic  influences.  Survey 
participants  will  provide  their  contact 
information  and  multiple  observations 
of  species  at  one  or  more  sites.  The 
contact  information  will  be  used  for 
quality  control  and  (at  the  request  of  the 
participant)  to  provide  data  summaries 
or  reports  and  information  about 
additional  opportunities  for  assisting 
with  NPS  research  and  monitoring 
activities.  The  obligation  to  respond  is 
voluntary. 

Automated  Data  Collection:  The 
information  will  be  collected  through  an 
Internet  site,  as  well  as  through  paper 
forms  available  at  public  locations. 

Description  of  respondents: 
Respondents  are  members  of  the  public 
with  an  interest  in  contributing  to 
climate  change  research  in  the  National 
Parks. 

Estimated  average  number  of 
responses:  1 ,000  per  year. 

Frequency  of  Response:  5 per 
respondent. 


Estimated  average  time  burden  per 
respondent:  30  minutes. 

Estimated  totai  annuai  reporting 
burden:  100  hours  per  year. 

Comments  are  invited  on:  (1)  The 
practical  utility  of  the  information  being 
gathered;  (2)  the  accuracy  of  the  burden 
hour  estimate;  (3)  ways  to  enhance  the 
quality,  utility,  and  clarity  of  the 
information  being  collected;  and  (4) 
ways  to  minimize  the  burden  to 
respondents,  including  use  of 
automated  information  collection 
techniques  or  other  forms  of  information 
technology.  Before  including  your 
address,  phone  number,  e-mail  address, 
or  other  personal  identifying 
information  in  your  comment,  you 
should  be  aware  that  your  entire 
comment — including  your  personal 
identifying  information — may  be  made 
publicly  available  at  any  time.  While 
you  can  ask  us  in  your  comment  to 
withhold  your  personal  identifying 
information  from  public  review,  we 
cannot  guarantee  that  we  will  be  able  to 
do  so. 

December  23.  2000. 

Cartina  A.  Miller, 

Information  Collection  Clearance  Officer. 
National  Park  Service. 
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DEPARTMENT  OF  THE  INTERIOR 

Bureau  of  Land  Management 

[F-14909-B,  F-14909-B2,  F-1 91 48-38; 
LLAK964000-L1 41 OOOOO-KCOOOO-P] 

Alaska  Native  Claims  Selection 

AGENCY:  Bureau  of  Land  Management, 
Interior. 

ACTION:  Notice  of  decision  approving 
lands  for  conveyance. 

SUMMARY:  As  required  by  43  CFR 
2650.7(d),  notice  is  hereby  given  that  an 
appealable  decision  approving  the 
surface  estate  in  certain  lands  for 
conveyance  pursuant  to  the  Alaska 
Native  Claims  Settlement  Act  will  be 
issued  to  Kuukpik  Corporation.  The 
lands  are  in  the  vicinity  of  Nuiqsut, 
Alaska,  and  are  located  in: 

Umial  Meridian,  Alaska 

T.  10  N.,  R.  2 E., 

Secs.  1, 2.  and  3; 

Secs,  5 to  10.  inclusive; 

Secs.  10. 17.  and  18: 

Secs.  20.  21 , and  29. 

Containing  approximately  8,7,'jl  acres. 

T.  11  N.,  R.  2 E., 

Secs.  24.  25,  and  26: 

Secs.  34,  35.  and  36. 

Containing  approximately  3,545  acres. 


T.  11  N..  R.  3 E.. 

Secs.  7, 11.  13,  and  18: 

Secs.  19.  24.  and  25. 

Containing  approximately  3,616  acres. 

T.  11  N..  R.  4 E.. 

Secs.  19,  20.  and  30. 

Containing  ap])roximately  1 ,376  acres. 
Aggregating  approximately  17.288  acres. 

The  subsurface  estate  in  these  lands 
will  be  conveyed  to  Arctic  Slope 
Regional  Corporation  when  the  surface 
estate  is  conveved  to  Kuukpik 
Corporation.  Notice  of  the  decision  will 
also  be  published  four  times  in  the 
Arctic  Sounder. 

DATES:  The  time  limits  for  filing  an 
appeal  are: 

1.  Any  party  claiming  a property 
intere.st  which  is  adversely  affected  by 
the  decision  shall  have  until  February 
12,  2010  to  file  an  appeal. 

2.  Parties  receiving  service  of  the 
decision  by  certified  mail  shall  have  30 
days  from  the  date  of  receipt  to  file  an 
appeal. 

Parties  who  do  not  file  an  appeal  in 
accordance  with  the  requirements  of  43 
CFR  part  4,  Subpart  E,  shall  be  deemed 
to  have  waived  their  rights. 

ADDRESSES:  A copy  of  the  decision  may 
be  obtained  from:  Bureau  of  Land 
Management,  Alaska  State  Office,  222 
West  Seventh  Avenue,  #13,  Anchorage, 
Alaska  99513-7504. 

FOR  FURTHER  INFORMATION  CONTACT:  The 
Bureau  of  Land  Management  by  phone 
at  907-271-5960,  or  by  e-mail  at 
ak. bim . conveyan ce@ak.bim .gov.  Persons 
who  use  a telecommunication  device 
(TTD)  may  call  the  Federal  Information 
Relay  Service  (FIRS)  at  1-800-877- 
8339,  24  hours  a day,  seven  days  a 
week,  to  contact  the  Bureau  of  Land 
Management. 

Michael  Bilancione. 

Land  Transfer  Resolution  Specialist.  Land 
Transfer  Adjudication  I Branch. 
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Notice  of  Intent  To  Prepare  an 
Environmental  Impact  Statement  for 
the  Proposed  First  Solar  Desert 
Sunlight  Solar  Farm  Project,  Riverside 
County,  CA  and  Possible  Land  Use 
Plan  Amendment 

AGENCY:  Bureau  of  Land  Management, 
Interior. 

action:  Notice  of  intent. 
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SUMMARY:  In  compliance  with  the 
National  Environmental  Policy  Act 
(NEPA)  of  1969,  a,s  amended,  and  the 
Federal  Land  Policy  and  Management 
Act  of  1976,  a.s  amended,  the  Bureau  of 
Land  Management  (BLM)  Palm  Springs 
South  Coast  Field  Office,  Palm  Springs, 
California,  intends  to  prepare  an 
Environmental  Impact  Statement  (ELS) 
for  First  Solar  Inc.'s  application  for  a 
right-of-way  authorization  to  develop  a 
solar  photovoltaic  generating  facility. 
The  EIS  may  also  support  an 
amendment  to  the  California  Desert 
Conservation  Area  (CDCA)  Plan  (1980), 
as  amended;  hy  this  notice  the  BLM  is 
announcing  the  beginning  of  the 
scoping  process  to  solicit  public 
comments  and  identify  issues. 

DATES:  This  notice  initiates  the  public 
scoping  process  for  the  EIS  and  possible 
plan  amendment.  Comments  on  issues 
may  be  submitted  in  writing  until 
February  12,  2010.  The  date(s)  and 
location(s)  of  any  scoping  meetings  will 
be  announced  at  least  15  days  in 
advance  through  the  local  media,  and 
the  BLM  Web  site  at:  http:// 
n'ww.him.gov/ca/st/en/fo/ 
palinsprings.html.  In  order  to  be 
considered  in  the  Draft  EIS,  all 
comments  must  be  received  prior  to  the 
close  of  the  scoping  period  or  15  days 
after  the  last  public  meeting,  whichever 
is  later.  The  BLM  will  provide 
additional  opportunities  for  public 
participation  upon  publication  of  the 
Draft  EIS. 

ADDRESSES:  You  may  submit  comments 
on  issues  and  planning  criteria  related 
to  the  First  Solar  Desert  Sunlight  Solar 
Farm  Draft  ElS/Plan  Amendment  hy  any 
of  the  following  methods: 

• Web  site:  http://www.blm.gov/ca/st/ 
en/fo/palmsprings.html: 

• E-mail:  CAPSSoIarFirst Solar 
DesertSunlight@blm.gov : 

• Fax:  (760)  833-7199;  or 

• Mail:  Allison  Shaffer,  Project 
Manager,  Palm  Springs  South  Coast 
Field  Office,  BLM,  1201  Bird  Center 
Drive,  Palm  Springs,  California  92262. 

Documents  pertinent  to  this  proposal 
may  be  examined  at  the  Palm  Springs 
South  Coa.st  Field  Office. 

FOR  FURTHER  INFORMATION  CONTACT:  For 
further  information  or  to  have  your 
name  added  to  our  mailing  list,  contact 
Alli.son  Shaffer,  BLM  Project  Manager, 
telephone  (760)  83.3-7100;  address  Palm 
Springs  South  Coast  Field  Office,  BLM, 
1201  Bird  Center  Drive,  Palm  Springs, 
California  92262;  e-mail 
CAPSSoIarFirstSolarDesert  Sunlight® 
bim.gov. 

SUPPLEMENTARY  INFORMATION:  The 

applicant,  Fir.st  Solar  Inc.,  has  requested 
a right-of-way  authorization  to  develop 


a solar  photovoltaic  generating  facility 
with  a proposed  output  of  550 
megawatts  and  a project  footprint  of 
approximately  4,410  acres.  The 
proposed  project  would  be  located  on 
BLM-administered  lands  in  Riverside 
County  approximately  6 miles  north  of 
the  rural  community  of  Desert  Center, 
California.  The  overall  site  layout  and 
generalized  land  uses  would  include  a 
substation,  an  admini.stration  building, 
operations  and  maintenance  facilities,  a 
transmission  lino,  and  temporary 
con.struction  lay  down  areas.  The 
project’s  230-kilovolt  (kV)  generation 
interconnection  transmission  line  also 
would  bo  located  on  BLM-administered 
lands  and  would  utilize  a planned  230- 
to  500-kV  substation  (referred  to  as  the 
Red  Bluff  substation).  The  Red  Bluff 
sub.s’tation  would  connect  the  project  to 
the  .Southern  California  Edison  regional 
transmission  grid.  Shoidd  the  project  bo 
approved,  the  interconnection 
transmission  line  would  be  about  9 
miles  to  about  13  miles  long,  depending 
on  the  alternative  selected.  If  approved, 
con.struction  would  begin  in  late  2010 
and  would  take  approximately  41 
months  to  complete. 

The  purpose  of  the  public  scoping 
process  is  to  determine  relevant  issues 
that  will  influence  the  scope  of  the 
environmental  analysis,  including 
alternatives,  and  guide  the  process  for 
developing  the  ELS.  At  present,  the  BLM 
has  identified  the  following  preliminary 
issues:  Air  quality,  biological  resources, 
recreation,  cultural  resources,  water 
resources,  geological  resources,  special 
management  areas,  land  use,  noise, 
paleontological  resources,  public  health, 
socioeconomic,  soils,  traffic  and 
transportation,  visual  resources,  and 
other  issues.  Authorization  of  this 
proposal  may  require  amendment  of  the 
CDCA  Plan.  By  this  notice,  the  BLM  is 
complying  with  requirements  in  43  CFR 
1610.2(c)  to  notify  the  public  of 
potential  amendments  to  land  use  plans, 
based  on  the  findings  of  the  ELS.  If  a 
land  use  plan  amendment  is  necessary, 
the  BLM  will  integrate  the  land  use 
planning  process  with  the  NEPA 
process  for  this  project. 

The  BLM  will  use  and  coordinate  the 
NEPA  commenting  process  to  satisfy  the 
public  involvement  process  for  Section 
106  of  the  National  Historic 
Preservation  Act  (16  U.S.C.  470f)  as 
provided  for  in  36  CFR  800.2(d)(3). 
Native  American  tribal  consultations 
will  bo  conducted  and  tribal  concerns, 
including  impacts  on  Indian  trust  assets, 
will  be  given  appropriate  consideration. 
Federal,  State,  and  local  agencie.s — 
along  with  other  .stakeholders  who  may 
be  interested  or  affected  by  the  BLM’s 
decision  on  this  project — are  invited  to 


participate  in  the  scoping  process  and, 
if  eligible,  may  request  or  be  requested 
by  the  BLM  to  participate  a.s  a 
cooperating  agency. 

Before  including  your  address,  phone 
number,  e-mail  address,  or  other 
personal  identifying  information  in  your 
comment,  you  should  be  aware  that 
your  entire  comment — including  your 
personal  identifying  information — may 
bn  made  publicly  available  at  any  time. 
While  you  can  ask  us  in  your  comment 
to  withhold  your  personal  identifying 
information  from  public  review,  we 
cannot  guarantee  that  we  will  be  able  to 
do  so. 

Thomas  Pogacnik, 

Deputy  Slate  Director.  California. 

Authority;  40  CFR  1501.7  and  43  CFR 
1010.2. 
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BILLING  CODE  4310-40-P 


DEPARTMENT  OF  THE  INTERIOR 

National  Park  Service 

Termination  of  the  Environmental 
Impact  Statement  for  the  General 
Management  Plan,  Gila  Cliff  Dwellings 
National  Monument 

AGENCY:  National  Park  Service, 
Department  of  the  Interior. 

ACTION:  Notice  of  termination  of  the 
Environmental  Impact  Statement  for  the 
General  Management  Plan,  Gila  Gliff 
Dwellings  National  Monument,  New 
Mexico. 


SUMMARY:  The  National  Park  Service 
(NPS)  is  terminating  the  Environmental 
Impact  Statement  (ELS)  for  the  Gila  Gliff 
Dwellings  General  Management  Plan 
because  it  has  determined  that  an 
Environmental  Assessment  (EA)  is  the 
more  appropriate  National 
Environmental  Policy  Act  compliance 
document.  A Notice  of  Intent  to  prepare 
the  EIS  for  the  Gila  Cliff  Dwellings 
General  Management  Plan  was 
published  on  April  16,  2008  (Federal 
Register  Vol.  73,  No.  74).  Scoping 
conducted  for  the  plan  indicated  that 
there  were  no  significant  impacts  or 
controversy  identified  by  the  public.  A 
preliminary  impact  analysis  indicated 
that  the  alternatives  have  limited 
potential  to  result  in  significant/major 
effects  on  the  human  environment  as 
they  focus  on  different  ways  of 
protecting  resources,  providing 
appropriate  visitor  experiences,  and 
addressing  joint  NPS/Forest  Service 
operations.  For  these  reasons  the  NPS 
determined  the  proposal  would  not 
require  an  EIS. 


Notice  of  BLM’s  Intent  to  Prepare  an 
Environmental  Impact  Statement 


Date:  January  20,  2010 

To:  Responsible  and  Trustee  Agencies 

Interested  Parties 

Subject:  Notice  of  BLM's  Intent  to  Prepare  an  Environmental  Impact  Statement  for  the  First  Solar  Desert  Sunlight 

Solar  Farm  Project 

The  Bureau  of  Land  Management  (BLM)  Palm  Springs  South  Coast  Field  Office.  Palm  Springs,  California,  intends  to  prepare 
an  Environmental  Impact  Statement  (EIS)  in  compliance  with  the  National  Environmental  Policy  Act  (NEPA)  of  1969,  as 
amended,  for  First  Solar  Inc.'s  application  for  a right-of-way  authorization  to  develop  a solar  photovoltaic  generating  facility. 
The  EIS  may  also  support  an  amendment  to  the  California  Desert  Conservation  Area  Plan  (1980),  as  amended.  The  BLM 
published  a Notice  of  Intent  for  the  First  Solar  Desert  Sunlight  Solar  Farm  Project  in  the  Federal  Register  Volume  75, 

Number  8,  on  January  13,  2010. 

The  Council  on  Environmental  Quality  (CEQ)  regulations  (40  CFR  1506.2)  direct  federal  agencies  to  cooperate  with  State 
and  local  agencies  to  the  fullest  extent  possible  to  reduce  duplication  between  NEPA  and  State  and  local  requirements, 
including  joint  planning  processes,  environmental  research  and  studies,  public  hearings,  and  environmental  documents.  In 
addition,  the  California  Environmental  Quality  Act  (CEQA)  Guidelines,  Sections  15221  and  15226  encourage  similar 
cooperation  by  State  and  local  agencies  with  federal  agencies  when  environmental  review  is  required  under  both  CEQA  and 
NEPA. 


The  California  Public  Utilities  Commission  (CPUC)  intends  to  use  the  EIS  prepared  by  the  BLM  in  making  a discretionary 
decision  to  determine  if  Southern  California  Edison  (SCE)  can  construct  a 500/230  kV  interconnection  substation,  in 
accordance  with  CEQA.  The  CPUC  will  work  as  a cooperating  agency  with  the  BLM  to  provide  information  within  the 
CPUC's  area  of  expertise.  Following  preparation  of  the  EIS  by  BLM,  the  CPUC  will  determine  whether  the  EIS  meets  the 
requirements  of  CEQA  and  will  comply  with  CEQA  prior  to  making  any  discretionary  decision  on  the  aforementioned 
substation. 

If  you  wish  to  comment  on  the  scope  and  content  of  BLM’s  Draft  EIS,  including  the  portion  related  to  the  SCE 
interconnection  substation  under  CPUC's  jurisdiction,  please  review  the  BLM's  Notice  of  Intent,  available  in  the  Federal 
Register  Volume  75,  Number  8 at  the  website  listed  below  and  provide  comments  to  the  following  address  no  later  than 

February  12,  2010: 

Address:  Allison  Shaffer,  Project  Manager 

Palm  Springs  South  Coast  Field  Office 
Bureau  of  Land  Management 
1201  Bird  Center  Drive 
Palm  Springs,  California  92262 

Telephone:  760-833-7100 

E-mail:  CAPSSolarFirstSolarDesertSunlight@blm.gov 

Information  on  the  project  can  be  found  at:  http://www.blm.gov/ca/st/en/fo/palmsprings.html 
Federal  Register  homepage:  http://www.gpoaccess.gov/fr/ 

When  and  if  the  CPUC  decides  to  use  the  EIS  prepared  by  the  BLM  in  making  a discretionary  decision  to  determine  if 
Southern  California  Edison  can  construct  a 500/230  kV  interconnection  substation,  it  will  provide  additional  notice  and 
opportunity  for  public  comment  in  accordance  with  CEQA. 

PUBLIC  INFORMATION  / SCOPING  MEETING 

A public  information/scoping  meeting  will  be  held  at  the  following  time  and  location: 

January  28,  2010  from  5 p.m.  to  9 p.m. 

University  of  California  Riverside-Palm  Desert  Campus 
75080  Frank  Sinatra  Drive 
Palm  Desert,  CA  9221 1 


The  public  is  invited  to  learn  about  the  project,  and  comment  on  issues  of  concern,  potential  impacts,  alternatives,  and 
mitigation  measures  that  should  be  considered  in  the  analysis  of  the  proposed  action.  The  BLM  and  CPUC  will  use  public 
scoping  comments  to  prepare  the  draft  environmental  documents  that  will  be  available  for  public  review. 

SUPPLEMENTAL  INFORMATION 

A.  Project  Description 

The  applicant.  First  Solar  Inc.,  has  requested  authorization  to  develop  a solar  photovoltaic  generating  facility  with  a proposed 
output  of  550  megawatts  and  a preferred  project  footprint  of  4,410  acres.  The  proposed  project  would  be  located  on  BLM- 
administered  lands  in  Riverside  County,  approximately  six  miles  north  of  the  rural  community  of  Desert  Center,  California 
(see  location  map).  The  overall  site  layout  and  generalized  land  uses  would  Include  a solar  farm  and  on-site  substation,  a 
230  kV  interconnection  transmission  line,  a 500/230  kV  substation  (referred  to  as  the  Red  Bluff  Substation),  an 
administration  building,  operations  and  maintenance  facilities,  and  temporary  construction  staging  areas.  The 
interconnection  transmission  line  would  be  nine  to  12  miles  long,  depending  on  the  alternative  selected.  The  Red  Bluff 
Substation  would  connect  the  project  to  the  Southern  California  Edison  regional  transmission  grid.  If  approved,  construction 
is  estimated  to  begin  in  late  2010  and  would  take  approximately  41  months  to  complete, 

B.  Potential  Environmental  Effects  of  the  Project 

A project  level  EIS  will  be  prepared  and  would  address  a full  range  of  environmental  issues  associated  with  the  construction 
and  operation  of  the  proposed  project.  Key  issues  are  anticipated  to  be  air  quality,  biological  resources,  recreation,  cultural 
resources,  hydrology/water  quality,  geology  and  soils,  land  use  and  special  management  areas,  noise,  public  health, 
socioeconomic,  traffic  and  transportation,  and  visual  resources.  Potential  impacts  to  these  issues  would  be  examined  in  the 
EIS.  In  addition,  the  EIS  would  include  a discussion  of  reasonable  alternatives  to  the  proposed  project. 

Air  Quality.  Construction  and  operation  of  the  proposed  project  may  generate  emissions  from  construction  equipment  exhaust, 
earth  movement,  construction  workers'  commute,  material  hauling,  and  maintenance  activities.  The  EIS  would  evaluate  the  effects 
of  construction  and  operation  on  air  quality. 

Biological  Resources.  The  proposed  project  has  the  potential  to  impact  sensitive  wildlife  species  such  as  desert  tortoise,  Palm 
Spring  round-tailed  ground  squirrel,  burrowing  owl,  migratory  birds,  Coachella  Valley  milk-vetch,  and  foxtail  cactus.  The  EIS  would 
evaluate  any  potential  impacts  to  biological  resources. 

Recreation.  The  EIS  would  evaluate  any  impacts  of  the  proposed  project  on  Off-Highway  vehicle  facilities  and  BLM-designated 
“open”  off-highway  routes. 

Cultural.  Grading  and  construction  activities  may  have  the  potential  to  impact  known  or  previously  unknown  archaeological, 
paleontological,  or  historic  resources.  The  EIS  would  evaluate  the  proposed  project's  Impact  on  these  resources. 

HvdroloQvA/Vater  Quality.  Flood  hazards  may  exist  within  the  boundaries  of  the  proposed  project  that  could  impact  structural 
elements  of  the  proposed  project.  Use  of  groundwater  or  trucked  water  may  be  used  to  meet  water  needs  during  construction  for 
dust  control,  soil  compaction,  sanitary  uses,  etc.  Also,  grading  activities  may  have  an  effect  on  desert  washes  or  other  surface 
water  features.  The  EIS  would  evaluate  all  potential  impacts  on  water  resources. 

Geology  and  Soils.  The  proposed  project  may  be  subject  to  seismic  activity  including  ground  shaking  and  surface  rupture.  Soils 
would  be  disturbed  during  site  construction  and  along  access  ways  which  may  result  in  potential  impacts  to  air  quality.  The  EIS 
would  evaluate  geologic  hazards  and  soil  disturbance  impacts. 

Land  Use  and  Special  Management  Areas.  Specially  designated  areas  such  as  Desert  Wildlife  Management  Areas  and  the 
Chuckwalla  Critical  Habitat  Unit  exist  in  the  vicinity  of  the  proposed  project.  The  EIS  would  evaluate  impacts  to  any  specially 
designated  areas. 

Noise.  Scattered  residences  exist  in  the  vicinity  of  the  proposed  project.  Construction  activities  may  generate  noise  that  could 
impact  these  residences.  The  EIS  will  evaluate  any  noise  impacts  on  sensitive  receptors  in  the  area. 

Public  Health.  Hazardous  substances  may  be  stored  on  the  project  site.  The  EIS  would  evaluate  the  potential  for  encountering  any 
hazardous  materials  or  waste  associated  the  proposed  project. 

Socioeconomic.  It  has  been  estimated  that  during  construction,  the  number  of  on-site  employees  would  average  about  255,  with  a 
peak  on-site  workforce  of  430  employees.  Construction  would  take  place  over  41  months.  During  the  operational  phase,  it  has 
been  estimated  that  15  workers  would  be  on-site.  The  EIS  would  evaluate  the  impacts  to  local  businesses,  employment 
opportunities,  demand  for  housing,  and  minority  and  disadvantaged  populations  that  may  be  living  in  the  vicinity. 

Traffic  and  Transportation.  The  proposed  project  would  increase  traffic  levels  to  and  from  the  project  site.  The  EIS  would  discuss 
potential  transportation,  circulation  and  parking  impacts. 

Visual  Resources.  The  proposed  project  would  require  lighting  during  periods  of  construction  and  maintenance  operations.  In 
addition,  the  reflectivity  and  color  of  the  photovoltaic  (PV)  panels  may  have  a potential  visual  impact.  The  EIS  would  evaluate  the 
potential  impacts  from  the  PV  panels  and  any  lighting  source. 
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Desert  Sunlight  Solar  Farm  Project 


I.  Introduction 

A.  Brief  Description  of  the  Project 

First  Solar  Development,  Inc.  proposes  the  Desert  Sunlight  Solar  Farm  Project  (DSSF), 
an  alternating  current  solar  photovoltaic  (PV)  energy  generating  facility  of  approximately 
550  megawatts  (MW).  If  approved,  the  DSSF  would  be  located  on  Bureau  of  Land 
Management  (BLM)  administered  land  approximately  6 miles  north  of  the  rural 
community  of  Desert  Center,  in  eastern  Riverside  County  (See  Project  Location  Map 
below).  The  project  would  include  a new  230  kV  transmission  line  that  would 
interconnect  with  Southern  California  Edison’s  regional  transmission  at  the  planned  Red 
Bluff  substation.  The  project  would  include  approximately  8.4  million  PV  solar  modules; 
direct  conversion  of  sunlight  to  electricity;  and  low-profile,  uniform  PV  arrays 
approximately  five  feet  tall. 


B.  Potential  Land  Use  Plan  Amendment  to  the  California  Desert 
Conservation  Area  Plan 

The  project  would  be  located  on  land  that  is  subject  to  the  BLM’s  California  Desert 
Conservation  Area  (CDCA)  Plan.  All  of  the  public  lands  in  the  CDCA  under  BLM 
management,  except  for  a few  small  and  scattered  parcels,  have  been  designated 
geographically  as  a Multiple  Use  Class  (MUC)  as  follows:  Controlled  Use  (C),  Limited 
Use  (L),  Moderate  Use  (M),  and  Intensive  Use  (I).  The  Project  is  mostly  located  in  BLM 
designated  M lands.  For  M lands,  wind  and  solar  electric  generation  facilities  may  be 
allowed  after  National  Environmental  Policy  Act  (NEPA)  requirements  are  met.  The 
transmission  corridor  is  located  within  (L)  lands,  which  are  lands  managed  to  provide 
lower-intensity,  carefully  controlled  multiple  use  of  resources  while  ensuring  that 
sensitive  values  are  not  significantly  diminished.  The  CDCA  also  states  that  sites 
associated  with  power  generation  or  transmission  not  identified  in  the  CDCA  will  be 
considered  through  the  Plan  Amendment  process.  The  project  site  is  currently  not 
identified  in  the  CDCA.  Therefore,  prior  to  right-of-way  (ROW)  grant  issuance,  the 
project  would  require  a Land  Use  Plan  Amendment  to  the  CDCA. 


2 


3 


C.  Purpose  and  Need  for  the  Project 

The  proponent  proposes  to  assist  the  State  of  California  in  meeting  the  State  of 
California  Renewable  Portfolio  Standard  Program  goals  and  reduce  greenhouse  gases 
by  developing  an  alternating  current  solar  photovoltaic  (PV)  energy  generating  facility  of 
approximately  550  MW  and  related  facilities  in  Riverside  County,  California  on  BLM 
administered  lands. 

BLM's  purpose  and  need  for  the  solar  project  is  to  respond  to  the  proponent’s  application 
under  Title  V of  the  Federal  Land  Policy  and  Management  Act  of  1976  (43  USC  1761) 
for  a ROW  grant  to  construct,  operate  and  decommission  a solar  PV  facility  on  BLM 
lands.  BLM  will  consider  alternatives  to  the  proponent’s  proposed  action  and  will  include 
terms  and  conditions,  as  deemed  necessary.  If  BLM  decides  to  approve  issuance  of  a 
ROW  grant  to  the  proponent,  BLM's  actions  would  include  amending  the  CDCA, 
concurrently.  BLM  will  take  into  consideration  the  provisions  of  the  Energy  Policy  Act  of 
2005  in  responding  to  the  proponent’s  application. 


D.  Agency  Coordination 

D.1  Lead  Agency 

The  BLM,  acting  as  federal  lead  agency,  intends  to  prepare  an  Environmental  Impact 
Statement  (EIS)  in  compliance  with  NEPA  and  the  Federal  Land  Policy  and 
management  Act  of  1976. 

D.2  Cooperating  Agency 

The  Council  on  Environmental  Quality  (CEQ)  regulations  (40  CFR  1506.2)  direct  federal 
agencies  to  cooperate  with  State  and  local  agencies  to  the  fullest  extent  possible  to 
reduce  duplication  between  NEPA  and  State  and  local  requirements,  including  joint 
planning  processes,  environmental  research  and  studies,  public  hearings,  and 
environmental  documents.  In  addition,  the  California  Environmental  Quality  Act  (CEQA) 
Guidelines,  Sections  15221  and  15226  encourage  similar  cooperation  by  State  and  local 
agencies  with  federal  agencies  when  environmental  review  is  required  under  both  CEQA 
and  NEPA. 

The  California  Public  Utilities  Commission  (CPUC),  intends  to  use  the  EIS  prepared  by 
the  BLM  in  making  a discretionary  decision  to  determine  if  Southern  California  Edison 
(SCE)  can  construct  a 500/230  kV  interconnection  substation,  in  accordance  with  CEQA. 
The  CPUC  will  work  as  a cooperating  agency  with  the  BLM  to  provide  information  within 
the  CPUC’s  area  of  expertise.  Following  preparation  of  the  EIS  by  BLM,  the  CPUC  will 
determine  whether  the  EIS  meets  the  requirements  of  CEQA  and  will  comply  with  CEQA 
prior  to  making  any  discretionary  decision  on  the  aforementioned  substation.  There  is  a 
Memorandum  of  Understanding  between  the  BLM  and  the  CPUC  to  this  outlining  this 
cooperation. 
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II.  Scoping  Process  Summary 

A.  Notice  of  Intent 


The  BLM  published  a Notice  of  Intent  (NOI)  to  prepare  an  Environmental  Impact 
Statement  (EIS)  on  January  13,  2010  in  the  Federal  Register  Volume  75,  Number  8. 
Publication  of  the  NOI  began  a 30-day  comment  period  which  ended  on  February  12, 
2010.  BLM  provided  a website  with  Project  information  that  also  described  the  various 
methods  of  providing  public  comment  on  the  Project  including  an  e-mail  address  where 
comments  could  be  sent  electronically. 

B.  Public  Notification 

Notification  for  a public  Scoping  Meeting  held  on  January  28,  2010  was  posted  on  BLM’s 
website  and  sent  via  email  to  the  local  newspaper,  the  Desert  Sun,  on  January  13,  2010. 
In  addition,  notices  were  sent  certified  mail  to  Responsible  and  Trustee  Agencies  under 
CEQA,  all  landowners  within  300  feet  of  the  project  boundary,  and  other  interested 
parties. 

C.  Public  Scoping  Meeting 

A public  Scoping  Meeting  was  held  on  January  28,  2010  at  the  University  of  Riverside 
Palm  Desert  Graduate  Center  located  at  75-080  Frank  Sinatra  Drive  in  Palm  Desert, 
California.  A presentation  describing  the  project  was  made  by  First  Solar  Development, 
Inc.  with  presentations  describing  the  environmental  review  process  presented  by 
members  of  the  BLM.  Twenty-two  attendees  were  documented  by  signing  in  on  a 
voluntary  sign-in  sheet. 

D.  Written  Comments 

Fourteen  comment  letters  were  received  within  the  comment  period  ending  on  February 

12,  2010. 

III.  Comment  Summary  and  Analysis 

Issues  were  identified  by  reviewing  the  comment  documents  received.  Many  of  the 
comments  identified  similar  issues.  The  following  section  provides  a summary  of  the 
issues,  concerns,  and/or  questions  raised.  For  this  report,  the  issues  have  been  grouped 
into  one  of  the  three  following  categories: 

• Issues  or  concerns  that  could  be  addressed  by  effects  analysis; 

• Issues  or  concerns  that  could  develop  an  alternative  and/or  a better  description 
or  qualification  of  the  alternatives; 

• Issues  or  concerns  outside  the  scope  of  the  EIS. 


5 


The  comments  discussed  below  are  paraphrased  from  the  original  comment  letters.  To  a 
minor  degree,  some  level  of  interpretation  was  needed  to  identify  the  specific  concern  to 
be  addressed.  Many  of  the  comments  identified  similar  issues;  to  avoid  duplication  and 
redundancy  similar  comments  were  grouped  together  and  then  summarized.  Original 
comment  letters  may  be  reviewed  up  on  request  at  the  BLM  Palm  Springs-South  Coast 
Field  Office  at  1201  Bird  Center  Drive,  Palm  Springs,  California,  92262,  during  normal 
business  hours,  from  8:00  am  to  4:30  pm. 

A.  Effects  Analysis 

Comments  in  this  category  will  be  described  in  detail  in  the  affected  environment  section 
of  the  EIS  or  addressed  in  the  effects  analysis  for  each  alternative. 

Purpose  and  Need 

• Project  description  should  not  be  narrowly  defined  to  rule  out  feasible  alternatives 

• Project  should  be  discussed  in  the  context  of  the  larger  energy  market;  identify 
potential  purchasers  of  the  power  produced;  discuss  how  project  will  assist  in 
meeting  its  renewable  energy  portfolio  standards  and  goals 


Air  Resources  (Air  sheds) 

• Impacts  during  construction  and  operation 

• Quantify  PM2.5  emissions 

• Calculate  localized  air  quality  impacts  in  addition  to  regional  impacts, 
incorporating  dispersion  modeling  if  necessary 

• Perform  a mobile  source  health  risk  assessment  if  diesel-fueled  vehicles  are 
used 

• Refer  to  South  Coast  Air  Quality  Management  District’s  CEQA  Air  Quality 
Handbook  for  sample  air  quality  mitigation  measures 

• Impacts  to  fine  particulate  soils  below  desert  pavements  and  fugitive  dust 

• Impacts  related  to  ozone  concentration  near  high  voltage  power  lines 

• Designated  Utility  Corridor  identified  on  BLM  maps  within  Joshua  Tree  National 
Park  boundaries — NPS  requests  this  area  continue  to  be  excluded  from 
consideration  as  a transmission  corridor 

• Greenhouse  gas  emissions/climate  change  impacts  on  plants,  wildlife,  and 
habitat 

• Evaluate  impact  of  GHG  SF6  used  in  electricity  transmission  lines 

• Planning  for  species  adaptation  due  to  climate  change 

• Discussion  of  how  projected  impacts  could  be  exacerbated  by  climate  change 

• Quantify  and  disclose  anticipated  climate  change  benefits  of  solar  energy 

• Discussion  of  trenching/grading/filling  and  effects  on  carbon  sequestration  of  the 
natural  desert 

Soils  Resources 
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• Impacts  to  desert  soils 

• Increased  siltation  during  flooding  and  dust 

• Impacts  to  crypto-biotic  crust 

• Impacts  resulting  from  disturbance  of  naturally-occurring  arsenic  in  desert  soils 

• Preparation  of  a drainage,  erosion,  and  sediment  control  plan 

Water  Resources  (Surface  and  Groundwater) 

• Identify  impacts  to  jurisdictional  waters  of  the  US  and  California 

• Effects  of  additional  groundwater  pumping  in  conjunction  with  other  groundwater 
issues 

• Groundwater  and  surface  water  impacts 

• Identify  water  use  quantities  and  sources 

• Grading  impacts  on  normal  fluvial  processes 

• Concentrated  sheetflow  from  graded  areas  may  unevenly  redistribute  water 
causing  erosion,  sediment  transport  and  deposition  in  unintended  areas 

• Identify  potentially-affected  groundwater  basin  and  potential  for  subsidence 

• Impacts  to  down-gradient  groundwater,  surface  water,  and  wetlands 

• Describe  basin  recharge  rates 

• Describe  water  right  permitting  process  and  status  of  water  rights  within  the  basin 

• Feasibility  of  using  other  sources  of  water,  including  potable  water,  wastewater, 
or  deep-aquifer  water 

• Impacts  of  project  discharges  on  surface  and  groundwater  quality 

• Impacts  resulting  from  septic  systems 

• Effects  of  diversion  of  water  from  ephemeral  streams 

• Description  of  water  conservation  measures  to  reduce  water  demands 

• Effects  of  climate  change  on  water  supply 

• Determination  if  project  requires  a Section  404  permit  under  the  Clean  Water  Act 

• Include  a jurisdictional  delineation  for  all  Waters  of  the  US,  including  ephemeral 
drainages 

• Description  of  natural  drainage  patterns,  project  operations,  identify  whether  any 
component  of  project  is  within  50  or  100-year  floodplain 

• Provide  information  on  CWA  Section  303(d)  impaired  waters,  if  any,  and  efforts 
to  develop  and  revise  TMDLs 

Biological  Resources 

• Impacts  to  plants  and  animals  in  Joshua  Tree  National  Park  (JTNP) 

• If  there  are  threatened  or  endangered  species  present,  recommend  BLM  consult 
with  USFWS  and  prepare  a Biological  Opinion  under  Section  7 of  the  ESA 

• Impacts  to  all  known  species,  not  just  special  status,  should  be  analyzed  to 
assure  ecosystem  level  protection 
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• Maximize  options  to  protect  habitat  and  minimize  habitat  loss  and  fragmentation 

• Impacts  associated  with  construction,  installation,  and  maintenance  activities 
(deep  trenching,  grading,  filling,  fencing) 

• Impacts  due  to  increase  of  shade  from  PV  panels  in  the  desert  environment 

• Seasonal  surveys  should  be  performed  for  sensitive  plant  and  animal  species 

• Impacts  to  all  known  species,  not  just  special  status,  should  be  analyzed  to 
assure  ecosystem  level  protection 

• Acquisition  of  lands  for  conservation  should  be  part  of  mitigation  strategy 

• Impacts  to  Desert  Dry  Wash  Woodland  and  Blue  Palo  Verde-lronwood-Smoke 
Tree  habitat 

Vegetation  Resources  (Vegetative  communities,  priority  and  special  status 
species) 

• Seasonal  surveys  should  be  performed  for  sensitive  plant  species 

• Vegetation  maps  should  be  at  scale  that  is  useful  for  evaluating  impacts 

• Impacts  due  to  non-native  invasive  species 

• Inclusion  of  an  invasive  plant  management  plan 

• Avoidance  of  rare  plants  preferable  due  to  transplanting  issues 

• Impacts  to  the  following  (but  not  limited  to)  species: 


Wildlife  Resources  (Priority  species,  special  status  species) 

• Desert  tortoise;  especially  impacts  to  existing  movement  corridor  connection  from 
the  Chuckwalla  DWMA  to  Joshua  Tree  National  Park;  translocation  results  in 
high  mortality;  include  an  aggressive  raven  prevention  plan 

• Impacts  to  the  following  (but  not  limited  to)  species; 

■ Burrowing  owl  ■ Loggerhead  shrike 

■ Desert  bighorn  sheep  ■ Prairie  falcon 

• Mojave  fringe-toed  lizard  ■ Migratory  birds 

■ LeConte’s  thrasher 
- Bendire’s  thrasher 

• Impacts  to  wildlife  movement  corridors 

Cultural  Resources 

• Recommends  a Class  III  inventory  for  cultural  resources 

• Determinations  of  Eligibility  for  the  National  Register  of  Historic  Places  should  be 
conducted  prior  to  project  design  and  implementation 


■ Las  Animas  colubrine 

■ Harwood’s  milkvetch 

■ Coves’  cassia 

■ Coachella  Valley 


* California  ayenia 

■ Alverson’s  foxtail  cactus 

■ California  ditaxis 

■ California  barrel  cactus 


milkvetch 
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• Discussion  of  prehistoric  and  historic  transportation  corridors  that  might  lead  into 
Joshua  Tree  National  Park  (JTNP);  information  on  prehistoric  lithic  quarries; 
information  on  rock  art;  habitation  sites  with  midden  deposits;  early  Holocene 
Pinto  sites;  Patton  WWII  training  sites;  California  Aqueduct  related  sites 

• Archaeological  monitoring  in  high  sensitivity  areas  during  ground  disturbing 
activities 

• Impact  on  paleontological  deposits  in  JTNP 

• Describe  Native  American  consultation 

• Address  existence  of  sacred  sites  and  Executive  Order  1 3007,  distinguished 
from  Section  106  of  the  NHPA 

Visual  Resources 

• Visibility  issues  related  to  fugitive  dust 

• Impacts  to  wilderness  area  of  JTNP  by  adding  human  activity  within  landscape 
view 

• Cumulative  impacts  due  to  other  projects  in  the  vicinity 

• Affect  of  artificial  lighting  due  to  security,  maintenance  on  night  sky  viewing 

• Impact  on  wildlife  due  to  new  light  sources 

• Nighttime  lighting  views  from  JTNP  and  Chuckwalla  Wilderness  Area 

• Impacts  resulting  from  building/facility  color 

• Undergrounding  of  transmission  lines  recommended 

Land  Use/Special  Designations  (ACECs,  WAs,  WSAs,  etc.) 

• Discuss  how  project  would  support  or  conflict  with  objectives  of  federal,  state, 
tribal,  or  local  land  use  plans,  policies,  and  controls 

• Project  site  located  within  Eastern  Colorado  Desert  Tortoise  Recovery  Unit  and 
classified  as  BLM  Category  III  desert  tortoise  habitat 

• Discuss  whether  land  is  classified  as  disturbed 

• Utilize  the  Renewable  Energy  Interactive  Mapping  Tool  to  locate  disturbed  sites 
in  proximity  to  the  project  that  might  also  be  utilized 

• Preferred  Transmission  Corridor  follows  Kaiser  Road  and  affects  192  acres  of 
the  Chuckwalla  DWMA 

Public  Health  and  Safety 

• Identify  projected  hazardous  waste  types  and  volumes,  and  expected  storage, 
disposal,  and  management  plans 

• Address  full  product  life  cycle  of  PV  components 

• Identify  fire  prevention  BMP 

• Evaluate  potential  risk  from  cadmium  telluride  resulting  from 
degradation/breakage  of  PV  panels 

• Hazards  related  to  landing  strip  near  project  site 
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• Electromagnetic  field  impacts 

NoiseA/ibration 

• Impacts  of  heavy  grading  equipment  and  machinery  on  the  natural  soundscape 
environment 

• Consider  wildlife  as  sensitive  receptors  and  identify  impacts 

• Impacts  from  operation  of  project  buildings 

Recreation 

• Impacts  to  local  tourism  economies 

• Will  the  project  have  public  access  corridors  to  other  public  lands? 

Socioeconomic 

• Consider  proximity  to  residences,  state  parks  and  federal  parks 

• Impacts  to  nearby  farming  operations 

Environmental  Justice  (minority  and  low-income  communities) 

• Evaluate  potential  for  disproportionate  adverse  impacts  to  minority  and  low- 
income  populations  and  approaches  used  to  foster  public  participation  by  these 
populations 

Cumulative  Impacts 

• Identify  impacts  from  other  projects  occurring  in  the  vicinity,  including  solar,  wind, 
geothermal.  Eagle  Crest  Hydro-Pumped  Electric  Facility,  Eagle  Mountain  Landfill, 
Eagle  Mountain  Mine,  Shaver’s  Valley  new  town,  roads,  transit,  housing,  and 
other  development 

• Scope  of  cumulative  analysis  should  encompass  Sonoran/transition  desert  areas 

• Groundwater  cumulative  impacts  related  to  Eagle  Crest  Hydro-Pumped  Electric 
facility 

• Viewshed  alterations  and  subsequent  changes  to  the  view  from  wilderness 

• Describe  reasonably  foreseeable  future  land  use  and  impacts  resulting  from 
additional  power  supply 

B.  Alternative  Development  and/or  Alternative  Design  Criteria 

Comments  in  this  category  will  be  considered  in  the  development  of  alternatives  or  can 

be  addressed  through  design  criteria  in  the  alternative  descriptions. 

• Project  description  should  not  be  narrowly  defined  to  rule  out  feasible  alternatives 
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• Reasonable  alternatives  should  include,  but  not  necessarily  limited  to,  alternative 
sites,  capacities,  and  technologies  as  well  as  avoidance  of  environmentally 
sensitive  areas  or  areas  with  potential  use  conflicts 

• Identify  alternative  sites  outside  of  desert  tortoise  occupied  habitat  or  in  disturbed 
lands;  avoid  impacts  to  northwest  portion  of  the  site  where  many  desert  tortoises 
were  surveyed 

• Alternative  configurations  should  avoid  Pinto  Wash;  microphyll  washes;  and 
other  movement  corridors 

• Identify  alternative  located  on  adjacent  fallow  farmland 

• Identify  alternative  that  would  designate  environmentally  sensitive  land  outside 
the  Preferred  Project  Site,  but  within  original  ROW,  unavailable  to  other  solar 
projects 

• Alternatives  should  include:  sites  not  under  BLM  jurisdiction;  project  extent  and 
electrical  power  generation  that  differ  from  proposal;  use  of  different  technology; 
benefits  associated  with  the  proposed  technology;  power  generation  sited 
adjacent  to  power  consumption 

• Alternatives  should  describe  rationale  used  to  determine  whether  impacts  of  an 
alternative  are  significant  or  not 

• Discuss  feasibility  of  using  residential  and  wholesale  distributed  generation,  in 
conjunction  with  increased  energy  efficiency,  as  an  alternative 


C.  Issues  or  Concerns  Outside  the  Scope  of  the  EIS 

Comments  in  this  category  are  outside  the  scope  of  analysis  and  will  not  be  addressed 
in  the  EIS. 

• Agencies  must  require  adequate  end  of  project  life  planning,  including  reuse  of 
abandoned  sites  for  future  renewable  energy  projects  in  lieu  of  allowing 
development  on  other  undisturbed  lands;  and/or  returning  to  public  use  in  original 
condition 

• Include  thorough  analysis  of  anticipated  costs  of  decommissioning  and 
restoration  of  project  site 

• Identify  how  siting  of  large  energy  projects  would  impact  private  property  values 
and  quality  of  life 

• Does  First  Solar  have  plans  to  expand  their  project? 

• “Fast  tracking”  viewed  as  unwise 
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Desert  Sunlight  Construction  Schedule 


ID 

Task  Name 

Duration 

Start 

Finish 

1 ' 

DESERT  SUNLIGHT  CONSTRUCTION  SCHEDULE 

793.33  days 

Fri  12/17/10 

Sun  2/17/13 

2 

3 

All  permits  received 

0 days 

Fri  12/17/10 

Fri  12/17/10 

4 1 

Construction  Plan 

788.33  days 

Wed  12/22/10 

Sun  2/17/13 

5 

FNTP  / Construction  Mobilization 

180  days 

Wed  12/22/10 

Mon  6/20/11 

6 

Site  Prep 

120  days 

Wed  12/22/10 

Thu  4/21/11 

7 

Install  initial  access  roads 

40  days 

Thu  1/6/11 

Tue  2/15/11 

8 

Set-up  Office  & Site  Services 

60  days 

Thu  4/21/11 

Mon  6/20/11 

9 

Utility  Interconnection  Available 

0 days 

Tue  7/31/12 

Tue  7/31/12 

10 

Solar  Farm  Site 

627  days 

Thu  4/21/11 

Mon  1/7/13 

11 

Survey 

513  days 

Thu  4/21/11 

Sat  9/15/12 

12 

Grading 

513  days 

Wed  5/11/11 

Fri  10/5/12 

13 

Fencing 

180  days 

Sun  5/1/11 

Fri  10/28/11 

14 

Post  Installation 

513  days 

Tue  5/31/11 

Thu  10/25/12 

15 

BOS  Installation 

582  days 

Sun  6/5/1 1 

Won  1/7/13 

16 

DC  Feeders  & Whips 

513  days 

Sun  6/5/1 1 

Tue  10/30/12 

17 

AC  Trench  & Fiber 

513  days 

Sun  6/5/1 1 

Tue  10/30/12 

18 

PCS  Vaults  & Transformer  Pads 

51 3 days 

Sun  6/5/11 

Tue  10/30/12 

19 

Apply  non-dhvable  palliative 

513  days 

Fri  6/10/11 

Sun  11/4/12 

20 

Tilt  Brackets 

513  days 

Wed  6/15/11 

Fri  11/9/12 

21 

Tables 

513  days 

Mon  6/20/1 1 

Wed  11/14/12 

22 

Wire  Harnesses 

513  days 

Sat  6/25/1 1 

Mon  11/19/12 

23 

Modules  & Clips 

310  days 

Thu  2/2/12 

Sat  12/8/12 

24 

PV  Combining  Switchgear 

513  days 

Wed  6/15/11 

Fri  11/9/12 

25 

Combiner  Boxes 

513  days 

Sat  6/25/1 1 

Mon  11/19/12 

26 

PCS  Shelters  & Transformers 

513  days 

Wed  6/15/11 

Fri  11/9/12 

27 

Pre-functional  Tests 

310  days 

Sat  3/3/12 

Mon  1/7/13 

28 

Onsite  Substation  construction 

420.33  days 

Mon  6/20/11 

Mon  8/13/12 

29 

Commence  Construction 

0 days 

Mon  6/20/1 1 

Mon  6/20/11 

30 

Site  Preparation  & Grading 

0 33  mens 

Mon  6/20/1 1 

Thu  6/30/11 

31 

Below  Grade  Construction 

0,56  mens 

Thu  6/30/1 1 

Sat  7/16/11 

32 

Above  Grade  Construction 

0.44  mons 

Sat  7/16/11 

Sat  7/30/11 

33 

Control/Power  Cables  & Terminations 

todays 

Sat  7/30/11 

Tue  8/9/11 

34 

Testing  & Commissioning 

0,33  mons 

Tue  7/31/12 

Fri  8/10/12 

35 

Clean  Up  & Punch  List 

0.11  mons 

Fri  8/10/12 

Mon  8/13/12 

36 

Demobilization 

0 mons 

Mon  8/13/12 

Mon  8/13/12 

37 

220  kV  Transmission  Line 

617  days 

Wed  12/22/10 

Thu  8/30/12 

38 

Mobilization 

0 days 

Wed  12/22/10 

Wed  12/22/10 

39 

Stake  Structures 

0.5  mons 

Wed  12/22/10 

Thu  1/6/11 

40 

Foundation  Installation 

2 mons 

Thu  1/6/11 

Mon  3/7/11 

41 

Frame  Structures 

1.5  mons 

Mon  3/7/1 1 

Thu  4/21/11 

42 

Erect  Structures 

2 mons 

Thu  4/21/11 

Mon  6/20/1 1 

43 

Wire  Installation 

1.5  mons 

Mon  6/20/1 1 

Thu  8/4/11 

44 

Testing 

1 mon 

Thu  8/4/11 

Sat  9/3/11 

45 

ENERGIZE  TRANSMISSION  LINE 

Odays 

Tue  7/31/12 

Tue  7/31/12 

46 

ROW  Restoration  and  Cleanup 

1 mon 

Tue  7/31/12 

Thu  8/30/12 

47 

Project  Complete 

Odays 

Thu  8/30/12 

Thu  8/30/12 

48 

Commissioning 

170  days 

Mon  8/20/12 

Wed  2/6/13 

49 

Functional  testing 

170  days 

Mon  8/20/12 

Wed  2/6/13 

Final  Soil  Stabilization 

30  days 

Fri  1/18/13 

Sun  2/17/13 

51 

Project  Substantial  Completion 

0 days 

Sun  2/17/13 

Sun  2/17/13 

Nov  : Dec 


2011 

1st  Quarter 

, Jan  i Feb  i Mar  T Apr  . May  , Juri  J 


2012,  2013 

,1st  Quarter  Mst  Quarter 

Jul  i Aug  ; Sep  | Oct  Nov  Dec  Jan  J Feb  : War  i Apr  May  1 Jun  Jul  Aug  Sep  ' Oct  Nov  i Dec  ' Jan  i Feb  1 Mar 


7**“ 
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Split 


Progress 

Milestone 


Summary  ^ 

Project  Summary 
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APPENDIX  C - CPUC’S  CEQA  ENVIRONMENTALLY  SUPERIOR  ALTERNATIVE 

C.1  Introduction 


The  California  Environmental  Quality  Act  (CEQA)  Guidelines  Section  (§)  15126.6  requires  an 
Environmental  Impact  Report  (EIR)  to  consider  a range  of  reasonable  alternatives  to  the  proposed 
project,  or  to  the  location  of  the  project,  that  would  feasibly  attain  most  of  the  basic  objectives  of  the 
project  but  would  avoid  or  substantially  lessen  any  of  the  significant  effects  of  the  project,  and 
evaluate  the  comparative  merits  of  the  alternatives.  Because  this  EIS  may  be  used  by  the  California 
Public  Utilities  Commission  (CPUC)  in  lieu  of  an  EIR  in  determining  whether  to  issue  a permit  for 
the  Red  Bluff  Substation,  this  chapter  compares  the  Red  Bluff  Substation  alternatives  evaluated  in 
Chapter  4 of  this  EIS.  In  addition,  because  CEQA  § 15378  (a)  requires  the  lead  agency  to  consider  the 
whole  of  an  action,  not  simply  its  constituent  parts,  when  determining  whether  it  will  have  a 
significant  environmental  effect  {Citizens  Assoc.  For  Sensible  Development  of  Bishop  Area  v.  County  of 
Inyo  (1985)  172  Cal.App.3d  151)-,  this  chapter  also  compares  the  effects  of  the  Gen-Tie  route 
alternatives  and  the  Solar  Farm  Site  alternatives,  identifies  the  environmentally  superior  action 
alternative,  and  compares  this  to  the  CEQA  No  Project  alternative  (No  Action  alternative,  identified 
as  Alternative  4 in  Chapter  2,  Description  of  the  Proposed  Action  and  Alternatives)  as  required  by 
CEQA  § 15126.6  (e)  (1). 

C.2  Comparison  of  Alternatives 

The  BLM  is  required  to  consider  in  detail  a range  of  alternatives  that  are  considered  “reasonable,” 
usually  defined  as  alternatives  that  are  realistic  (not  speculative),  technologically  and  economically 
feasible,  and  that  respond  to  the  purpose  of  and  need  for  the  Proposed  Action.  Similarly,  CEQA 
requires  a “reasonable  range”  of  alternatives  that  are  feasible  and  that  satisfy  most  of  the  project 
objectives  as  listed  in  Section  2.1  but  avoid  or  substantially  lessen  any  of  the  significant  environmental 
effects  of  the  proposed  project.  The  alternatives  carried  forward  for  analysis  satisfy  requirements 
under  both  NEPA  and  CEQA. 

C.2.1  Alternatives  Considered  in  Detail 

As  described  in  Section  2.2.2,  Overview  of  Alternatives  Considered  in  Detail,  three  full  action 
alternatives  and  three  No  Action  alternatives  are  fully  analyzed  in  the  EIS.  Each  action  alternative 
contains  three  main  components:  Solar  Farm  Site,  Gen-Tie  Line,  and  Substation  (Red  Bluff 
Substation).  Two  Solar  Farm  Site  layout  alternatives  were  considered  in  detail:  Solar  Farm  Layout  B 
and  Solar  Farm  Layout  C.  Three  Gen-Tie  Line  alternatives  were  considered  in  detail:  GT-A-1  and  GT- 
A-2,  both  of  which  exit  the  Solar  Farm  and  go  to  Substation  A,  and  GT-B-2,  which  would  exit  the 
Solar  Farm  and  go  to  Substation  B.  Two  substation  alternatives  were  considered  in  full  detail: 
Substation  A (to  the  east)  and  Substation  B (to  the  west).  Two  access  road  alternatives  were  considered 
for  Substation  A only:  Access  Road  1 (via  Kaiser  Road  and  Aztec  Road)  and  Access  Road  2 (via 
Chuckwalla  Valley  Road  and  Corn  Springs  Road).  Supporting  facilities  for  all  substation  alternatives 
include  a telecommunications  site  (the  Desert  Center  Telecommunications  Site).  Alternatives  for  each 
project  component  are  compared  by  environmental  discipline  in  Tables  C-1,  C-2,  -and  C-3.  In  each 
table,  the  key  environmental  disciplines  (wildlife,  vegetation,  visual  resources,  cultural  resources,  and 
water  resources)  are  listed  first. 
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C.2.2  Alternatives  Not  Carried  Forward  for  Full  Analysis 

A number  of  Alternatives  were  not  carried  forward  for  detailed  analysis  because  they  did  not  meet 
project  purpose  and  need,  project  objectives,  were  deemed  to  be  technically  disadvantageous,  or  had 
greater  environmental  impacts  than  the  proposed  project. 

An  additional  Solar  Farm  layout  was  considered  within  the  Project  Study  Area,  identified  as  Solar 
Farm  A.  However,  this  alternative  is  located  within  a larger  area  of  desert  tortoise  habitat  than  is  the 
proposed  Solar  Farm  B layout.  Because  this  layout  did  not  provide  any  advantage  over  Solar  Farm  B 
and  would  result  in  greater  impacts  on  the  desert  tortoise,  it  was  eliminated  from  consideration. 
Various  other  Solar  Farm  layouts  were  considered  but  eliminated,  and  are  discussed  in  Section  2.6.1, 
Alternative  Layouts  in  Project  Solar  Farm  Study  Area. 

An  additional  Gen-Tie  Line,  GT-B-2,  was  considered  for  the  proposed  Project.  GT-B-1  would  exit  the 
southwest  corner  of  the  Solar  Farm  Site  across  Kaiser  Road,  then  turn  west  and  southwest  until 
intersecting  with  Eagle  Mountain  Road,  then  running  south  along  the  east  side  of  Eagle  Mountain 
Road  across  I-IO  to  the  western  location  considered  for  the  Red  Bluff  Substation  (Red  Bluff  Substation 
B).  The  total  length  of  GT-B-1  is  approximately  9.3  miles  within  a 160-foot-wide  corridor.  This 
alternative  would  disturb  more  acres  within  the  Chuckwalla  Desert  Wildlife  Management  Area 
(DWMA),  would  require  removal  of  a greater  number  of  foxtail  cactus,  and  has  the  potential  to 
disturb  more  significant  cultural  resources  sites  than  the  other  Gen-Tie  Lines.  Since  this  layout  did  not 
provide  any  advantage  over  the  other  Gen-Tie  Line  that  would  provide  a connection  to  Red  Bluff 
Substation  B and  would  result  in  greater  impacts  on  the  DWMA  and  cultural  resources,  it  was 
eliminated  from  detailed  consideration.  Other  alternative  interconnections  were  considered  and 
eliminated  from  detailed  environmental  review  and  are  described  in  Section  2.6.7,  Alternative 
Transmission  and  Interconnection  Locations. 

Various  other  system  alternatives  and  technology  alternatives  were  considered  but  eliminated  from 
detailed  review  and  are  described  in  Section  2.6. 

C.2.3  Summary  Comparison  of  All  Alternatives 

Based  on  the  comparisons  presented  in  Tables  C-1,  C-2,  and  C-3  below,  the  CPUC  believes  the 
environmentally  superior  action  alternative  under  CEQA  is  a combination  of  Substation  A with 
Access  Road  2,  Gen-Tie  GT-A-2,  and  either  Solar  Farm  B or  C.  As  described  in  Chapter  2,  three  full 
action  alternatives,  representing  three  of  seven  possible  combinations  of  all  Solar  Farm  Site,  Gen-Tie, 
and  Substation  alternatives  that  were  considered  in  full  detail  in  the  EIS,  were  analyzed  as  follows: 

• Alternative  1— Proposed  Action  Alternative  (Solar  Farm  Layout  B,  Gen-Tie  Line  GT-A-1, 
Red  Bluff  Substation  A,  and  Access  Road  2); 

• Alternative  2— Alternate  Action  Alternative  (Solar  Farm  Layout  B,  Gen-Tie  Line  BT-B-2, 
and  Red  Bluff  Substation  B);  and 

• Alternative  3— Reduced  Footprint  Alternative  (Solar  Farm  Layout  C,  Gen-Tie  Line  GT-A- 
2,  Red  Bluff  Substation  A,  and  Access  Road  1). 

The  remaining  four  combinations  of  project  components  were  not  identified  nor  compared  by 
environmental  discipline  in  Chapter  4.  However,  the  other  four  combinations  are  technically  feasible. 
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As  described  in  this  section,  none  of  the  three  combinations  of  alternatives  defined  in  the  Project 
Description  (Alternatives  1 through  3)  are  considered  to  be  the  environmentally  superior  action 
alternative.  In  addition,  the  No  Project  alternative  is  not  found  to  be  superior,  as  described  in  Section 
C.2.7.  The  following  sections  present  details  to  support  these  conclusions. 

C.2.4  Comparison  of  Red  Bluff  Substation  Sites 

Table  C-1  summarizes  the  impacts  of  the  two  substation  alternatives,  including  the  two  different 
access  road  options  for  Substation  A.  This  comparison  shows  that  overall.  Substation  A with  Access 
Road  2 would  have  the  fewest  adverse  impacts  on  environmental  resources  and  would  be 
environmentally  preferred  under  CEQA.  Substation  A with  Access  Road  1 would  be  located  in  an 
area  without  active  desert  tortoise  sign  and  would  affect  fewer  cultural  resources  than  with  Access 
Road  2.  Although  Substation  A would  affect  more  CRHR  eligible  sites  than  Substation  B,  as  described 
below  for  the  Gen-Tie  Line  alternatives  and  shown  in  Table  C-2  the  combination  of  Substation  A and 
GT-A-2  would  affect  fewer  CRHR  eligible  sites  than  the  combination  of  Substation  B and  GT-B-2. 

Another  factor  considered  in  the  analysis  is  that  cumulative  impacts  to  air  resources,  visual  resources, 
cultural  resources,  and  biological  resources  would  be  greater  with  development  of  Substation  B than 
with  Substation  A due  to  the  requirement  for  an  additional  approximately  6 miles  of  transmission 
gen-tie  line  to  interconnect  the  proposed  Palen  Solar  Power  Project.  This  project  is  sited  in  close 
proximity  to  Substation  A.  The  Palen  Solar  Power  Project  is  anticipated  to  develop  a gen-tie  along  the 
east-west  portion  of  Gen-Tie  Line  GT-A-1;  therefore,  development  of  Substation  B would  likely  result 
in  future  development  of  the  east-west  portion  of  GT-A-1.  Impacts  of  Gen-Tie  Line  alternatives  are 
compared  in  Table  C-2. 


Table  C-1 


Comparison  of  Action  Alternatives:  Red  Bluff  Substation 


Environmental 

Discipline 

Substation  A 
(eastern) 

Substation  B 
(western) 

Access  Road  1 

Access  Road  2 

Wildlife 

Preferred 

Less  preferred 

Least  preferred 

• Low  desert  tortoise  sign 

• Low  desert  tortoise  sign 

• High  desert  tortoise 

(no  individuals,  scat. 

(no  individuals,  scat. 

sign  (one  individual. 

burrows,  or  carcasses 

burrows,  or  carcasses 

one  carcass,  and  scat 

within  or  immediately 

within  or  immediately 

within  the  site,  large 

surrounding  site). 

surrounding  site). 

amount  of  scat 

• Impacts  to  chuckwalla  and 

• Impacts  to  chuckwalla 

immediately 

burro  deer  individuals  and 

and  burro  deer 

surrounding  site). 

habitat,  and  potential 

individuals  and  habitat, 

• No  impacts  to 

impacts  to  rosy  boa. 

and  potential  impacts  to 

chuckwalla,  burro  deer. 

• Permanent  disturbance  of 

rosy  boa. 

or  rosy  boa.  Impacts  to 

136  acres  of  Chuckwalla 

• Permanent  disturbance 

burrowing  owl 

DWMA  and  140  acres  of 

of  132  acres  of 

individuals  and  habitat. 

critical  habitat  for  desert 

Chuckwalla  DWMA  and 

• Permanent  disturbance 

tortoise. 

140  acres  of  critical 

of  1 14  acres  of  critical 

• Wildlife  migration  impacts 

habitat  for  desert 

habitat.  No  impacts  to 
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Environmental 

Substation  A 

Substation  B 

Discipline 

(eastern) 

(western) 

Access  Road  1 

Access  Road  2 

from  conversion  of  5.9 

tortoise. 

Chuckwalla  DWMA 

acres  of  desert  dry  wash 

• Wildlife  migration 

(private  land). 

woodland. 

impacts  from  conversion 

• Wildlife  migration 

• No  significant  unavoidable 

7.1  acres  of  desert  dry 

impacts  from 

impacts. 

wash  woodland. 

conversion  of  10.8  acres 

• No  significant 

of  desert  dry  wash 

unavoidable  impacts. 

woodland. 

• No  significant 

unavoidable  impacts. 

Vegetation 

Roughly  equivalent 

Roughly  equivalent 

Roughly  equivalent 

• Permanent  conversion  of 

• Permanent  conversion 

• Permanent  conversion 

creosote  desert  scrub 

of  143.5  acres  of  desert 

of  desert  creosote  scrub 

(135.4  ac)  and  desert  dry 

creosote  scrub  (143.5  ac) 

(102.2  acres)  and  desert 

wash  woodland  (5.9  ac). 

and  desert  dry  wash 

dry  wash  woodland 

• Removal  of  foxtail  cactus 

woodland  (7.1  ac). 

(10.8  ac). 

(5  acres),  2 Las  Animas 

• Removal  of  several 

• Removal  of  foxtail 

colubrines,  and  4 

foxtail  cactus  (4  acres),  2 

cactus  (3  acres),  and 

California  ditaxis. 

Las  Animas  colubrines. 

several  California 

• Permanent  loss  of  8.6  acres 

and  4 California  ditaxis. 

ditaxis. 

of  CDFG  jurisdictional 

• Permanent  loss  of  7.1 

• Permanent  loss  of  18.5 

resources. 

acres  of  CDFG 

acres  of  CDFG 

• No  significant  unavoidable 

jurisdictional  resources. 

jurisdictional  resources. 

impacts. 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

Cultural 

Least  preferred 

Less  Preferred 

Preferred 

Resources 

• Most  CRHR  eligible  and 

• Fewer  CRHR  eligible 

• Fewer  CRHR  eligible 

potentially  eligible  sites 

sites  impacted  than  for 

sites  impacted  than  for 

impacted  (1  eligible,  3 

Access  Road  1 (1  eligible. 

Substation  A (2 

potentially  eligible,  the 

4 potentially  eligible,  the 

potentially  eligible,  the 

North  Chuckwalla 

North  Chuckwalla 

North  Chuckwalla 

Petroglyph  District,  the 

Petroglyph  District,  the 

Petroglyph  District, 

North  Chuckwalla 

North  Chuckwalla 

the  North  Chuckwalla 

Mountains  Quarry 

Mountains  Quarry 

Mountains  Quarry 

District,  and  the  landscape 

District,  and  the 

District,  and  the 

and  area  of  the  potential 

landscape  and  area  of  the 

landscape  and  area  of 

DTC-CAMA  historic 

potential  DTC-CAMA 

the  potential  DTC- 

district). 

historic  district). 

CAMA  historic 

• Additional  impacts  to  18 

• Additional  impacts  to  20 

district). 

other  archeological 

other  archeological 

• Additional  impacts  to  5 

resources. 

resources. 

other  archeological 

• Impacts  would  be 

• Impacts  would  be 

resources. 

significant  and 

significant  and 

• Impacts  would  be 

unavoidable. 

unavoidable. 

significant  and 

unavoidable. 

Visual 

Roughly  equivalent 

Roughly  equivalent 

Roughly  equivalent 

Resources 

• Substation  A with  Access 

• Substation  A with 

• Substation  B would 
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Environmental 

Substation  A 

Substation  B 

Discipline 

(eastern) 

(western) 

Access  Road  1 

Access  Road  2 

Road  1 would  have  a 

Access  Road  2 would 

have  the  smallest 

smaller  permanent  impact 

have  the  largest  visual 

permanent  visual 

than  Substation  A with 

impact  of  the  three 

impact  of  the  three 

Access  Road  2,  but  a larger 

alternatives. 

alternatives. 

impact  than  Substation  B. 

• Significant  and 

• Significant  and 

• Significant  and 

unavoidable  impacts. 

unavoidable  impacts. 

unavoidable  impacts. 

Water 

Less  preferred 

Least  preferred 

Preferred 

Resources 

• Alteration  of  three 

• Alteration  of  three 

• Alteration  of  one 

drainages  to  prevent 

drainages  to  prevent 

drainage  to  prevent 

flooding  requiring  greater 

flooding  requiring 

flooding  requiring 

disturbance  than 

greater  disturbance  than 

lesser  disturbance  than 

Substation  B. 

Substation  B. 

Substation  A. 

• Access  Road  1 would  be 

• Access  Road  2 requires 

• No  significant 

less  likely  to  be  subjected 

improvements  to 

unavoidable  effects. 

to  flooding. 

prevent  damage  from 

• No  significant  unavoidable 

flooding. 

effects. 

• No  significant 

unavoidable  effects. 

Air  Resources 

Less  preferred 

Less  preferred 

Preferred 

• More  construction 

• More  construction 

• Fewest  construction 

emissions  than  Substation 

emissions  than 

emissions  because  of  a 

B,  equivalent  to  Access 

Substation  B,  equivalent 

substantially  shorter 

road  2. 

to  Access  road  1. 

new  access  road. 

• No  significant  unavoidable 

• No  significant 

• No  significant 

impacts. 

unavoidable  impacts. 

unavoidable  impacts. 

Climate 

Less  preferred 

Less  preferred 

Preferred 

Change 

• Equivalent  greenhouse  gas 

• Equivalent  greenhouse 

• Fewer  greenhouse  gas 

emissions  to  Access  Road 

gas  emissions  to  Access 

emissions  than 

2,  greater  emissions  than 

Road  1,  greater 

Substation  A because  of 

Substation  B. 

emissions  than 

a substantially  shorter 

• No  significant  unavoidable 

Substation  B. 

new  access  road. 

impacts. 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

Paleontological 

Equivalent 

Equivalent 

Equivalent 

Resources 

• Low  potential  for  direct 

• Low  potential  for  direct 

• Low  potential  for 

and  indirect  impacts  to 

and  indirect  impacts  to 

direct  and  indirect 

resources. 

resources. 

impacts  to  resources. 

Geology  and 

Equivalent 

Equivalent 

Equivalent 

Soil  Resources 

• Exposure  of  people  and/ or 

• Exposure  of  people 

• Exposure  of  people 

property  to  seismic 

and/ or  property  to 

and/ or  property  to 

hazards  and  increased 

seismic  hazards  and 

seismic  hazards  and 

erosion  of  soils  from  wind 

increased  erosion  of  soils 

increased  erosion  of 

and  water. 

from  wind  and  water. 

soils  from  wind  and 

• No  significant  unavoidable 

• No  significant 

water. 

impacts. 

unavoidable  impacts. 

• No  significant 
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Environmental 

Discipline 

Substation  A 
(eastern) 

Substation  B 
(western) 

Access  Road  1 

Access  Road  2 

unavoidable  impacts. 

Lands  and 

Equivalent 

Equivalent 

Equivalent 

Realty 

• Substation  would  be  built 

• Substation  would  be 

• Substation  B would  be 

on  multiple-use  BLM  land. 

built  on  multiple-use 
BLM  land. 

built  on  currently 
undeveloped  private 
land  zoned  W-2-10 
(Controlled 
Development);  there 
are  no  existing  or 
known  planned  uses  of 
this  land. 

Noise 

Equivalent 

Equivalent 

Equivalent 

• No  nearby  residences. 

• No  nearby  residences. 

• No  nearby  residences. 

Public  Health 

Equivalent 

Equivalent 

Equivalent 

and  Safety/ 

• Safety  hazard  from  the 

• Safety  hazard  from  the 

• Safety  hazard  from  the 

Hazardous 

proximity  of  the 

proximity  of  the 

proximity  of  the 

Materials 

communications  tower  to 

communications  tower 

communications  tower 

a private  air  strip. 

to  a private  air  strip. 

to  a private  air  strip. 

• No  significant  unavoidable 

• No  significant 

• No  significant 

impacts. 

unavoidable  impacts. 

unavoidable  impacts. 

Recreation 

Equivalent 

Equivalent 

Equivalent 

• No  impact  because  no 

• No  impact  because  no 

• No  impact  because  no 

OHV  routes  would  be 

OHV  routes  would  be 

OHV  routes  would  be 

affected. 

affected. 

affected. 

Socioeconomics 

Equivalent 

Equivalent 

Equivalent 

and 

Environmental 

Justice 

• No  impacts. 

• No  impacts. 

• No  impacts. 

Special 

Less  preferred 

Less  preferred 

Preferred 

Designations 

• Indirect  impacts  to  an 
ACEC  and  the 
Chuckwalla  Mountains 
Wilderness. 

• Indirect  impacts  to  an 
ACEC  and  the 
Chuckwalla  Mountains 
Wilderness. 

• No  impacts  expected. 

Transportation 

Equivalent 

Equivalent 

Equivalent 

and  Public 

• Impacts  to  traffic  closure 

• Impacts  to  traffic  closure 

• Impacts  to  traffic 

Access 

and  road  deterioration 

and  road  deterioration 

closure  and  road 

would  be  similar  among 

would  be  similar  among 

deterioration  would  be 

all  alternatives. 

all  alternatives. 

similar  among  all 
alternatives. 

C.2.5  Comparison  of  Gen-Tie  Routes 

Table  C-2  presents  a comparison  of  the  three  gen-tie  routes.  Gen-Tie  Line  GT-A-2  would  have  the 
potential  to  affect  the  least  desert  tortoise  individuals  and  habitat.  In  addition,  GT-A-2  would  have  the 
fewest  noise-related  impacts  and  the  smallest  visual  impact  due  to  its  collocation  with  an  existing 
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transmission  line.  Although  GT-A-2  would  affect  the  most  water  resources  by  requiring  30  percent 
more  water  for  construction,  these  impacts  would  be  less  than  significant  with  required  mitigation. 
Therefore,  GT-A-2  would  be  the  environmentally  superior  gen-tie  alternative  under  CEQA.  In 
addition,  although  Substation  A would  affect  the  largest  number  of  CRHR  eligible  sites  as  described 
above  and  in  Table  C-1,  the  combination  of  Substation  A and  GT-A-2  would  affect  fewer  known 
CRHR  eligible  sites  than  the  combination  of  Substation  B and  GT-B-2;  however,  full-coverage  surveys 
for  the  GT-A-2  corridor  were  not  possible  due  to  access  constraints,  and  additional  cultural  resources 
are  likely  to  exist  and  could  be  affected  by  construction  of  GT-A-2. 

As  described  above  for  Substation  B,  cumulative  impacts  of  developing  GT-B-2  would  likely  also 
include  the  impacts  of  development  of  the  east-west  portion  of  GT-A-1  to  interconnect  the  Palen  Solar 
Power  Project,  including  air,  cultural,  visual,  and  biological  resources  impacts.  Therefore,  GT-B-2 
would  be  the  least  environmentally  preferred  Gen-Tie  alternative. 

Table  C-2 


Comparison  of  Action  Alternatives:  Gen-Tie  Line 


Environmental 

Discipline 

GT-A-1 

(Kaiser  Rd  to  Desert 
Center,  then  east:  12.2 
mi.) 

GT-A-2 

(SCE  ROW  to  Substation 
A:  9.5  mi.) 

GT-B-2 

(Kaiser  Rd  to  Desert 
Center,  then  west:  10  mi.) 

Wildlife 

Less  preferred 

Preferred 

Least  preferred 

• Disturbance  of  32.2  acres 

• Disturbance  of  5 acres  of 

• Disturbance  of  28.5  acres 

of  desert  tortoise  critical 

desert  tortoise  critical 

of  desert  tortoise  critical 

habitat  (9.4  acres  of 

habitat  (1.5  acres  of 

habitat  (5.5  acres  of 

permanent  conversion). 

permanent  conversion). 

permanent  conversion). 

• Disturbance  of  34.8  acres 

• Disturbance  of  5.4  acres 

• Disturbance  of  55.6  acres 

of  DWMA  (2.8  acres  of 

of  DWMA  (0.5  acres  of 

of  DWMA  (7.9  acres  of 

permanent  conversion). 

permanent  conversion). 

permanent  conversion). 

• No  significant 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

unavoidable  impacts. 

Vegetation 

Roughly  equivalent 

Roughly  equivalent 

Roughly  equivalent 

• Permanent  conversion 

• Permanent  conversion 

• Permanent  conversion  of 

of  8.7  acres  of  desert 

of  5.1  acres  of  desert 

1.3  acres  of  desert 

creosote  scrub. 

creosote  sciub. 

creosote  scrub. 

• Permanent  conversion 

• Permanent  conversion 

• Permanent  conversion  of 

of  8.1  acres  of  desert  dry 

of  9. 1 acres  of  desert  dry 

9.5  acres  of  desert  dry 

wash  woodland. 

wash  woodland. 

wash  woodland. 

• Removal  of  2 crucifixion 

• Removal  of  several 

• Removal  of  2 crucifixion 

thorns,  1 California 

crucifixion  thorns  and  1 

thorns,  several  California 

ditaxis,  and  4 desert 

desert  unicorn  plant. 

ditaxis,  and  1 desert 

unicorn  plants. 

• Permanent  removal  of 

unicorn  plant. 

• Permanent  removal  of 

9.2  acres  of  CDFG 

• Permanent  removal  of 

14.5  acres  of  CDFG 

jurisdictional  resources. 

10.2  acres  of  CDFG 

jurisdictional  resources. 

• No  significant 

jurisdictional  resources. 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

• No  significant 

unavoidable  impacts. 
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Environmental 

Discipline 

GT-A-1 

(Kaiser  Rd  to  Desert 
Center,  then  east:  12.2 
mi.) 

GT-A-2 

(SCE  ROW  to  Substation 
A:  9.5  mi.) 

GT-B-2 

(Kaiser  Rd  to  Desert 
Center,  then  west:  10  mi.) 

Cultural 

Less  preferred 

Cannot  be  compared 

More  preferred 

Resources 

• Greatest  number  of 

• Fewest  number  of 

• Greatest  number  of 

CRHR  eligible  and 

known  CRHR  eligible 

CRHR  eligible  and 

potentially  eligible  sites 

and  potentially  eligible 

potentially  eligible  sites  as 

impacted  (6  potentially 

sites  impacted  (2 

GT-A-1  (6  potentially 

eligible). 

potentially  eligible). 

eligible). 

• Impacts  to  historic 

• Impacts  to  historic 

• Impacts  to  historic 

landscapes  of  the 

landscapes  of  the 

landscapes  of  the 

Colorado  River 

Colorado  River 

Colorado  River 

Aqueduct,  the  North 

Aqueduct,  the  North 

Aqueduct,  the  North 

Chuckwalla  Petroglyph 

Chuckwalla  Petroglyph 

Chuckwalla  Petroglyph 

District,  the  North 

District,  the  North 

District,  the  North 

Chuckwalla  Mountains 

Chuckwalla  Mountains 

Chuckwalla  Mountains 

Quarry  District,  and  the 

Quarry  District,  and  the 

Quarry  District,  and  the 

landscape  and  area  of  the 

landscape  and  area  of  the 

landscape  and  area  of  the 

potential  DTC-CAMA 

potential  DTC-CAMA 

potential  DTC-CAMA 

historic  district). 

historic  district). 

historic  district). 

• Impacts  to  13  additional 

• Impacts  to  2 additional 

• Impacts  to  17  additional 

archeological  resources. 

archeological  resources. 

archeological  resources. 

• Impacts  would  be 

• Surveys  were  incomplete 

• Impacts  would  be 

significant  and 

for  this  corridor,  and 

significant  and 

unavoidable. 

additional  resources 
likely  exist,  and 
therefore  this  alternative 
cannot  be  compared  to 
the  alternatives  with  full- 
coverage  surveys. 

• Impacts  would  be 
significant  and 
unavoidable. 

unavoidable. 

Air  Resources 

Roughly  equivalent 

Roughly  equivalent 

Roughly  equivalent 

• Emissions  from 

• Emissions  from 

• Emissions  from 

stationary  and  mobile 

stationary  and  mobile 

stationary  and  mobile 

construction  activities. 

construction  activities. 

construction  activities. 

• No  significant 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

unavoidable  impacts. 
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Environmental 

GT-A-1 

GT-A-2 

GT-B-2 

Discipline 

(Kaiser  Rd  to  Desert 

(SCE  ROW  to  Substation 

(Kaiser  Rd  to  Desert 

Center,  then  east:  12.2 

A:  9.5  mi.) 

Center,  then  west:  10  mi.) 

mi.) 

Climate  Change 

Least  preferred 

Preferred 

Less  preferred 

• Most  greenhouse  gas 

• Fewest  greenhouse  gas 

• Greater  greenhouse  gas 

emissions  associated 

emissions  associated 

emissions  associated  with 

with  construction. 

with  construction. 

construction  than  GT-A- 

• Equivalent  greenhouse 

• Equivalent  greenhouse 

2. 

gas  emissions  from 

gas  emissions  from 

• Equivalent  greenhouse 

operations. 

operations. 

gas  emissions  from 

• No  significant 

• No  significant 

operations. 

unavoidable  impacts. 

unavoidable  impacts. 

• No  significant 

unavoidable  impacts. 

Visual  Resources 

Less  preferred 

Preferred 

Less  preferred 

• Would  require  a new 

• Would  be  collocated 

• Would  require  a new 

transmission  corridor; 

with  an  existing 

transmission  corridor; 

impacts  roughly 

transmission  line  for  the 

impacts  roughly 

equivalent  to  GT-B-2. 

majority  of  its  length. 

equivalent  to  GT-A-1. 

• Impacts  would  be 

• Impacts  would  be 

• Impacts  would  be 

significant  and 

significant  and 

significant  and 

unavoidable. 

unavoidable. 

unavoidable. 

Water  Resources 

Less  preferred 

Least  preferred 

Preferred 

• Requires  more  water 

• Requires  approximately 

• Impacts  would  be  the 

during  construction  than 

30  percent  more  water 

same  or  less  than  GT-A-1 

GT-B-2,  but  less  water 

for  construction  than 

due  to  the  shorter  length 

than  GT-A-1. 

GT-A-1  despite  being  3 

of  GT-B-2  and  lower 

• No  significant 

miles  shorter. 

water  requirements  for 

unavoidable  impacts. 

• No  significant 

construction. 

unavoidable  impacts. 

• No  significant 

unavoidable  impacts. 

Paleontological 

Equivalent 

Equivalent 

Equivalent 

Resources 

• Low  potential  for  direct 

• Low  potential  for  direct 

• Low  potential  for  direct 

and  indirect  impacts  to 

and  indirect  impacts  to 

and  indirect  impacts  to 

resources. 

resources. 

resources. 

Geology  and  Soil 

Equivalent 

Equivalent 

Equivalent 

Resources 

• Exposure  of  people 

• Exposure  of  people 

• Exposure  of  people 

and/ or  property  to 

and/ or  property  to 

and/ or  property  to 

seismic  hazards  and 

seismic  hazards  and 

seismic  hazards  and 

increased  erosion  of  soils 

increased  erosion  of  soils 

increased  erosion  of  soils 

from  wind  and  water. 

from  wind  and  water. 

from  wind  and  water. 

• No  significant 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

unavoidable  impacts. 
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Environmental 

Discipline 

GT-A-1 

(Kaiser  Rd  to  Desert 
Center,  then  east:  12.2 
mi.) 

GT-A-2 

(SCE  ROW  to  Substation 
A:  9.5  mi.) 

GT-B-2 

(Kaiser  Rd  to  Desert 
Center,  then  west:  10  mi.) 

Lands  and 

Roughly  equivalent 

Roughly  equivalent 

Roughly  equivalent 

Realty 

• Temporary  impacts  at 

• Temporary  impacts  at 

• Temporary  impacts  at 

roadway  crossings. 

roadway  crossings. 

roadway  crossings. 

• Would  traverse  one 

• Would  cross  SR  177, 

• Majority  of  line  not 

private  parcel  designated 

which  is  under  the 

within  a designated  utility 

by  the  County’s  General 

jurisdiction  of  Caltrans. 

corridor. 

Plan  as  Open-Space 

• Would  cross 

• No  agricultural  land 

Rural  (OS-RUR)  and 

approximately  1.5  miles 

impacted. 

zoned  Natural  Assets 

of  private  agricultural 

• No  significant 

(N-A). 

• No  agricultural  land 
impacted. 

• No  significant 
unavoidable  impacts. 

land. 

• Would  permanently 
preclude  cultivation  of 
185  acres  of  currently 
cultivated  non-prime 
land  that  is  not  under 
Williamson  Act 
Contract. 

• No  significant 
unavoidable  impacts. 

unavoidable  impacts. 

Noise 

Less  preferred 

Preferred 

Less  preferred 

• Closest  existing 

• No  nearby  residences 

• Closest  existing  residence 

residence  is  500  feet. 

• No  significant 

is  500  feet.  Equivalent  to 

Equivalent  to  GT-B-2 
• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

GT-A-1. 

• No  significant 

unavoidable  impacts. 

Public  Health 

Equivalent 

Equivalent 

Equivalent 

and  Safety/ 

• All  three  alternatives  are 

• All  three  alternatives  are 

• All  three  alternatives  are 

Hazardous 

subject  to  the  same 

subject  to  the  same 

subject  to  the  same  safety 

Materials 

safety  and  hazards  issues. 

safety  and  hazards  issues. 

and  hazards  issues. 

• No  significant 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

unavoidable  impacts. 

Recreation 

Equivalent 

Equivalent 

Equivalent 

No  impact. 

No  impact. 

No  impact. 

Socioeconomics 

Equivalent 

Equivalent 

Equivalent 

and 

• Impacts  would  be  the 

• Impacts  would  be  the 

• Impacts  would  be  the 

Environmental 

same  for  all  alternatives. 

same  for  all  alternatives. 

same  for  all  alternatives. 

Justice 

• No  significant 

• No  significant 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

unavoidable  impacts. 

Special 

Equivalent 

Equivalent 

Equivalent 

Designations 

• No  impacts. 

• No  impacts. 

• No  impacts. 
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Environmental 

Discipline 

GT-A-1 

(Kaiser  Rd  to  Desert 
Center,  then  east:  12.2 
mi.) 

GT-A-2 

(SCE  ROW  to  Substation 
A:  9.5  mi.) 

GT-B-2 

(Kaiser  Rd  to  Desert 
Center,  then  west:  10  mi.) 

Transportation 

Roughly  equivalent 

Roughly  equivalent 

Roughly  equivalent 

and  Public 

• Impacts  to  traffic  closure 

• Impacts  to  traffic  closure 

• Impacts  to  traffic  closure 

Access 

and  road  deterioration 

and  road  deterioration 

and  road  deterioration 

would  be  similar  among 

would  be  similar  among 

would  be  similar  among 

all  alternatives. 

all  alternatives,  but  GT- 

all  alternatives. 

• No  significant 

A-2’s  proximity  to  a 

• No  significant 

unavoidable  impacts. 

former  airport  would 
require  coordination 
with  airport  owners 
prior  to  construction. 

• No  significant 

unavoidable  impacts. 

unavoidable  impacts. 

C.2.6  Comparison  of  Solar  Farm  Layout  Alternatives 

Table  C-3  presents  a comparison  of  the  two  solar  farm  layouts.  Based  on  the  comparison  presented  in 
Table  C-3,  Solar  Farm  Layout  C would  have  the  fewest  short-term  impacts  to  environmental 
resources  overall,  including  the  fewest  significant  and  unavoidable  impacts  on  cultural  resources  and 
air  quality,  and  significant  but  mitigable  impacts  to  special-status  species.  However,  Solar  Farm  Layout 
B would  have  fewer  long-term  indirect  environmental  impacts  through  greenhouse  gas  emission 
offsets,  which  would  avoid  indirect  physical  impacts  to  environmental  resources  both  locally  and 
globally,  e.g.,  local  reduction  in  habitat  for  special  status  plants  and  wildlife  through  increased 
temperatures  and  drought  conditions  and  encroachment  by  invasive  plants  in  the  Mojave  Desert,  and 
global  loss  of  habitat  through  desertification  of  non-desert  ecosystems.  These  short-term  and  long- 
term environmental  impacts  are  difficult  to  compare.  Therefore,  Solar  Farm  Layouts  B and  C are 
considered  to  be  environmentally  equal. 


Table  C-3 


Comparison  of  Action  Alternatives:  Solar  Farm  Site 


Environmental 

Discipline 

Solar  Farm  Layout  B 
(4,245  acres) 

Solar  Farm  Layout  C 
(3,045  acres) 

Wildlife 

Less  preferred 

Preferred 

• Greater  habitat  impacts;  impacts  to 

• Fewer  habitat  impacts;  would  avoid 

occupied  habitat. 

most  occupied  habitat. 

• Greater  impacts  to  special-status 

• Fewer  impacts  to  special-status  species; 

species,  including  desert  tortoise. 

would  avoid  the  areas  of  high  desert 

• No  significant  unavoidable  impacts. 

tortoise  sign. 

• No  significant  unavoidable  impacts. 

Vegetation 

Less  preferred 

Preferred 

• Greater  total  acreage  of  impacts  to 

• Fewer  acres  with  impacts  to 

vegetation. 

vegetation. 

• No  significant  unavoidable  impacts. 

• No  significant  unavoidable  impacts. 
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Environmental 

Discipline 

Solar  Farm  Layout  B 
(4,245  acres) 

Solar  Farm  Layout  C 
(3,045  acres) 

Cultural 

Less  preferred 

Preferred 

Resources 

• Would  directly  impact  more  culturally 
sensitive  sites. 

• Impacts  would  be  significant  and 
unavoidable. 

• Would  directly  impact  fewer 
culturally  sensitive  sites. 

• Impacts  would  be  significant  and 
unavoidable. 

Visual  Resources 

Roughly  equivalent 

• Marginally  greater  long-term  impact 
on  visual  resources. 

• Impacts  would  be  significant  and 
unavoidable. 

Roughly  equivalent 

• Marginally  smaller  long-term  impact 
on  visual  resources. 

• Impacts  would  be  significant  and 
unavoidable. 

Water  Resources 

Equivalent 

• Marginally  greater  use  of  groundwater. 

• No  depletion  of  groundwater  supply 
in  the  basin. 

• No  significant  unavoidable  impacts. 

Equivalent 

• Marginally  less  use  of  groundwater. 

• No  depletion  of  groundwater  supply 
in  the  basin. 

• No  significant  unavoidable  impacts. 

Air  Resources 

Less  preferred 

• More  ground  disturbance.  Greater 
emissions  from  construction  activity 

• Impacts  would  be  significant  and 
unavoidable. 

Preferred 

• Less  ground  disturbance 

• Fewer  emissions  from  construction 
activity 

• Impacts  would  be  significant  and 
unavoidable. 

Climate  Change 

Preferred 

• Greater  total  avoided  greenhouse  gas 
emissions  per  year. 

Less  preferred 

• Fewer  beneficial  impacts  because  of 
smaller  generating  capacity. 

Paleontological 

Equivalent 

Equivalent 

Resources 

• Low  potential  for  direct  and  indirect 
impacts  to  resources. 

• Low  potential  for  direct  and  indirect 
impacts  to  resources. 

Geology  and  Soil 

Equivalent 

Equivalent 

Resources 

• Exposure  of  people  and/ or  property  to 
seismic  hazards  and  increased  erosion 
of  soils  from  wind  and  water. 

• No  significant  unavoidable  impacts. 

• Exposure  of  people  and/ or  property 
to  seismic  hazards  and  increased 
erosion  of  soils  from  wind  and  water. 

• No  significant  unavoidable  impacts. 

Lands  and  Realty 

Less  preferred 

• Portions  of  Kaiser  Steel  Road  and  two 
OHV  routes  would  be  closed. 

• A transmission  line  and  FERC 
easement  could  require  modification. 

• No  significant  unavoidable  impacts. 

Preferred 

• No  road  closures. 

• A FERG  easement  could  require 
modification. 

• No  significant  unavoidable  impacts. 

Noise 

Equivalent 

• Distance  to  closest  existing  residence  is 
1,175  acres. 

• No  significant  unavoidable  impacts. 

Equivalent 

• Distance  to  closest  existing  residence  is 
1,175  acres. 

• No  significant  unavoidable  impacts. 

Public  Health  and 

Equivalent 

Equivalent 

Safety/ 

• Both  solar  farm  sites  are  subject  to  the 

• Both  solar  farm  sites  are  subject  to  the 

Hazardous 

same  safety  and  hazards  issues. 

same  safety  and  hazards  issues. 

Materials 

• No  significant  unavoidable  impacts. 

• No  significant  unavoidable  impacts. 
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Environmental 

Discipline 

Solar  Farm  Layout  B 
(4,245  acres) 

Solar  Farm  Layout  C 
(3,045  acres) 

Recreation 

Less  preferred 

Preferred 

• Temporary  closure  of  three  OHV 
routes. 

• No  significant  unavoidable  impacts. 

• No  OHV  route  closures. 

Socioeconomics 

Equivalent 

Equivalent 

and 

• Impacts  would  be  the  same  for  both 

• Impacts  would  be  the  same  for  both 

Environmental 

alternatives. 

alternatives. 

Justice 

• No  significant  unavoidable  impacts. 

• No  significant  unavoidable  impacts. 

Special 

Less  preferred 

Preferred 

Designations 

• Within  two  miles  of  the  Joshua  Tree 

• Within  two  miles  of  the  Joshua  Tree 

Wilderness  Area. 

Wilderness  Area. 

• Fugitive  dust  from  construction  would 

• Fugitive  dust  from  construction  would 

create  a temporary  visual  distraction 

create  a temporary  visual  distraction 

for  users  of  this  wilderness. 

for  users  of  this  wilderness. 

• No  significant  unavoidable  impacts. 

• Indirect  impacts  are  marginally 
reduced  due  to  the  smaller  footprint. 

• No  significant  unavoidable  impacts. 

Transportation 

Equivalent 

Equivalent 

and  Public  Access 

• Marginally  more  road  closures  and 

• Marginally  fewer  road  closures  and 

road  deterioration  due  to  more 

marginally  less  road  deterioration  due 

intensive  construction. 

to  less  intensive  construction. 

• Duration  of  construction  would  be 

• Duration  of  construction  would  be 

equivalent. 

equivalent. 

• No  significant  unavoidable  impacts. 

• No  significant  unavoidable  impacts. 

C.2.7  Comparison  of  Environmentally  Superior  Action  Alternative  to  No  Project 
Alternative 

Also  as  described  in  Chapter  2,  three  No  Action  alternatives  were  considered  as  follows: 

. Alternative  4— No  Issuance  of  a Right-of-Way  Grant  and  No  Land  Use  Plan  Amendment  (No 
Action); 

• Alternative  5 — No  Issuance  of  a Right-of-Way  Grant  with  Land  Use  Plan  Amendment  to 
Exclude  Solar  Energy  Development  on  the  Site  (No  Action  with  Plan  Amendment);  and 

• Alternative  6 — No  Issuance  of  a Right-of-Way  Grant  with  Land  Use  Plan  Amendment  to 
Allow  Solar  Development  on  the  Site  (No  Action  with  Plan  Amendment). 

With  Alternative  4,  none  of  the  project  components  (Solar  Farm,  Gen-Tie  Line,  and  Substation) 
would  be  built.  This  alternative  is  equivalent  to  the  No  Project  Alternative  under  CEQA.  The  No 
Project  alternative  (Alternative  4)  would  not  amend  the  California  Desert  Conservation  Act  Land  Use 
Plan  to  allow  or  disallow  renewable  energy  projects  in  this  area;  therefore,  future  development  of 
renewable  energy  in  this  area  cannot  be  precluded  under  this  alternative.  In  addition,  because  of 
California’s  mandate  for  energy  utilities  to  procure  33  percent  of  their  energy  from  renewable  sources 
by  the  year  2020,  it  is  reasonable  to  assume  that  under  the  No  Project  alternative,  other  renewable 
energy  projects  would  be  developed  m other  locations  in  Riverside  County  and  throughout  the  State 
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to  meet  this  mandate.  The  following  paragraph  compares  the  environmentally  superior  action 
alternative  (Substation  A with  Access  Road  2,  Gen-Tie  GT-A-2,  and  either  Solar  Farm  B or  C)  to 
Alternative  4,  the  CEQA  No  Project  Alternative. 

The  No  Project  alternative  would  avoid  the  direct  impacts  of  developing  the  project  site,  including 
removal  of  desert  tortoise  habitat  and  special-status  plants,  significant  and  irretrievable  impacts  to 
cultural  resource  sites,  significant  short-term  impacts  on  air  quality,  and  significant  long-term  impacts 
on  visual  resources.  However,  it  is  reasonable  to  expect  that,  under  the  No  Project  alternative,  other 
renewable  energy  projects  would  be  developed  in  other  locations  to  meet  California’s  Renewable 
Portfolio  Standard.  In  addition,  if  BLM  does  not  amend  the  California  Desert  Conservation  Area 
Land  Use  Plan  under  the  No  Project  Alternative,  another  renewable  energy  project  could  be  approved 
on  the  site  of  the  environmentally  superior  action  alternative  in  the  future  to  facilitate  meeting 
California’s  Renewable  Portfolio  Standard,  and  such  a project  would  likely  have  impacts  similar  to  or 
equivalent  to  those  of  the  environmentally  superior  action  alternative.  Impacts  of  these  other  potential 
projects  could  be  more  or  less  severe  than  the  environmentally  superior  action  alternative.  Speculation 
on  the  severity  and  magnitude  of  impacts  from  these  potential  other  projects  is  not  required  (CEQA 
Guidelines  15126.6  [f][3]).  However,  because  the  No  Project  alternative  would  likely  result  in 
development  of  other  renewable  energy  projects  in  other  locations,  and  because  the  No  Project 
alternative  would  not  preclude  future  development  of  a renewable  energy  project  on  the  site  of  the 
environmentally  superior  action  alternative,  resulting  in  impacts  similar  to  those  of  the 
environmentally  superior  action  alternative,  the  CPUC  believes  that  the  environmentally  superior 
action  alternative,  an  alternative  combining  Substation  A with  Access  Road  2,  Gen-Tie  GT-A-2,  and 
either  Solar  Farm  Layout  B or  Layout  C,  is  environmentally  superior  to  the  No  Project  alternative. 

C.3  CEQA  Environmentally  Superior  Alternative 

Based  on  the  comparison  presented  in  Table  C-1  and  the  following  discussion,  the  CPUC  believes  the 
environmentally  superior  Substation  alternative  is  Substation  A with  Access  Road  1.  Based  on  the 
comparison  presented  in  Table  C-2  and  the  following  discussion,  the  CPUC  believes  the 
environmentally  superior  Gen-Tie  Line  alternative  is  GT-A-2.  Based  on  the  comparison  presented  in 
Table  C-3  and  the  following  discussion,  the  CPUC  considers  the  two  Solar  Farm  Alternatives  (B  and 
C)  to  be  environmentally  equal. 

Based  on  the  discussion  presented  in  Section  C.2.7,  the  CEQA  environmentally  superior  alternative  is 
an  alternative  combining  Substation  A with  Access  Road  2,  Gen-Tie  GT-A-2,  and  either  Solar 
Farm  Layout  B or  Layout  C. 
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APPENDIX  D-1 

OVERVIEW  OF  THE  CONSTRUCTION  EMISSIONS 
SPREADSHEET  MODEL 
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OVERVIEW  OF  THE  CNSTEMIS  MODEL 

Emissions  from  construction  and  demolition  activities  have  been  estimated  using  a detailed 
spreadsheet  model  (CNSTEMIS).  The  CNSTEMIS  spreadsheet  model  caleulates  criteria 
pollutant  emissions,  diesel  particulate  emissions,  and  greenhouse  gas  emissions  from 
construction  or  demolition  activities  and  equipment.  Criteria  pollutant  emission  estimates  are 
provided  for  reactive  organic  compounds,  nitrogen  oxides,  carbon  monoxide,  sulfur  oxides, 
inhalable  particulate  matter  (PMio),  and  fine  particulate  matter  (PM2.5).  Particulate  matter 
emissions  from  diesel  engines  eontain  known  and  suspeeted  careinogens,  and  consequently  have 
been  designated  as  a toxie  air  contaminant  by  the  California  Air  Resources  Board.  Exhaust 
emissions  of  PM  10  from  construction  and  demolition  equipment  provide  the  estimate  of  diesel 
particulate  matter  emissions.  Greenhouse  gas  emission  estimates  are  provided  for  carbon 
dioxide,  methane,  and  nitrous  oxide.  The  overall  global  warming  potential  of  greenhouse  gas 
emissions  also  is  ealculated  in  terms  of  carbon  dioxide  equivalents. 

The  CNSTEMIS  spreadsheet  model  uses  a conventional  approach  to  estimating  emissions  from 
construetion  equipment  and  aetivity.  In  a normal  application,  users: 

• Divide  the  eonstruction  or  demolition  project  into  activity  phases  that  have  similar 
equipment  requirements; 

• Identify  equipment  types  needed  for  eaeh  construction  or  demolition  phase; 

• Identify  how  many  items  of  each  type  will  be  needed,  the  typical  horsepower  rating  for 
the  item,  and  the  typieal  engine  load  factor; 

• Identify  the  hours  per  day  with  active  use  for  eaeh  equipment  item; 

• Identify  the  fraction  of  each  use  hour  when  the  equipment  will  actually  be  operating; 

• Identify  the  overall  disturbed  area  size  for  each  phase  of  construction  or  demolition 
activity; 

• Identify  the  duration  of  each  construction  or  demolition  phase; 

• Identify  the  typical  area  size  that  will  be  disturbed  on  a given  day  during  each  phase  of 
construction  or  demolition  activity; 

• Identify  typical  fugitive  dust  emission  rates  for  eaeh  phase  of  eonstruction  or  demolition 
aetivity;  and 

• Identify  which  construction  or  demolition  phases  overlap  with  each  other. 

Version  IIJ  of  the  CNSTEMIS  model  includes  a database  of  514  entries  covering  114  basic 
equipment  types.  Entries  for  each  equipment  type  are  subdivided  into  engine  size  and  fuel  type 
categories  that  eorrelate  with  emission  standards  that  have  been  adopted  in  recent  years  by  the 
US  Environmental  Proteetion  Agency  (EPA)  and  the  California  Air  Resources  Board  (CARB). 
In  addition  to  equipment  powered  by  eonventional  diesel,  gasoline,  and  compressed  gas 
(propane/CNG/LNG/LPG)  engines,  the  database  includes  information  for  electric  arc  welders, 
oxy-fuel  welders,  oxy-fiiel  cutting  torches,  plasma  eutting  torches,  stationary  diesel  engines, 
large  equipment  powered  by  diesel-electric  or  turbine  engines,  and  stationary  gas  turbine 
generators.  Database  entries  also  address  multi-engine  equipment  designs  for  serapers,  concrete 
pavers,  concrete  finisher-vibrators,  and  off-road  haul  trucks.  Metal  fume  emissions  have  been 
incorporated  into  the  PM  10  emission  rates  for  welders  and  cutting  torches.  Fugitive  PM  10 
emissions  have  been  incorporated  into  the  emission  rates  for  roek  drills,  jackhammers,  pavement 


breakers,  pavement  scarifiers,  concrctc/industrial  saws,  and  abrasive  blasting  equipment.  Default 
database  entries  arc  provided  for  the  appropriate  range  of  small,  medium,  and  large  engine  sizes 
for  each  equipment  type.  The  current  database  provides  default  data  for  514  combinations  of 
equipment  type,  engine  size  range,  and  fuel  type.  Default  engine  sizes  arc  representative  of 
current  equipment  models  from  several  major  manufacturers  (Caterpillar,  Komatsu,  Terex,  John 
Deer,  Case,  Bobcat,  Gradall,  GOMACO,  LccBoy,  TSE,  Vermeer,  APE,  Hercules,  and  others)  as 
well  as  older  equipment  models  that  arc  still  in  use. 

Greenhouse  gas  emission  rates  used  in  the  CNSTEMIS  model  arc  based  on  Appendix  C of  the 
California  Climate  Action  Registry  (CCAR)  2007  general  greenhouse  gas  emissions  reporting 
protocol.  Most  of  the  greenhouse  gas  emission  rates  in  the  CCAR  protocol  document  are  based 
on  equipment  or  vehicle  fuel  consumption  rates.  Equipment  fuel  consumption  estimates  used  in 
the  CNSTEMIS  model  arc  derived  from  horsepower-hour  based  fuel  use  data  presented  in 
documentation  reports  for  the  2005  version  of  the  EPA  NONROAD  model.  The  CNSTEMIS 
model  computes  the  overall  global  warming  potential  of  carbon  dioxide,  methane,  and  nitrous 
oxide  emissions  using  carbon  dioxide  equivalence  factors  identified  by  the  Intergovernmental 
Panel  on  Climate  Change  (IPCC).  Users  can  select  from  the  1995,  2001,  or  2007  IPCC 
equivalence  factor  data  sets.  The  2007  data  set  is  the  default  selection. 

The  main  calculation  sheet  of  the  CNSTEMIS  model  allows  construction  or  demolition  projects 
to  be  divided  into  four  activity  phases.  Multiple  CNSTEMIS  workbooks  can  be  used  for  projects 
involving  more  than  four  activity  phases.  Separate  CNSTEMIS  workbooks  by  calendar  year  are 
encouraged  when  construction  or  demolition  activity  will  occur  in  more  than  one  calendar  year. 
The  main  calculation  sheet  provides  for  simple  data  entry  by  the  user:  lookup  table  codes  for 
equipment  types  by  engine  size  range  and  fuel  type;  number  of  items  of  each  type  by 
construction  activity  phase;  and  active  hours  per  day  for  each  equipment  type  by  construction 
activity  phase.  Default  equipment  parameters  (engine  horsepower,  average  load  factor,  and 
typical  use  time  within  active  hours)  arc  automatically  loaded  into  the  calculation  sheet.  User  can 
modify  default  equipment  parameters  under  each  activity  phase.  An  optional  calculation  section 
is  provided  for  computing  cut  and  fill  balances  and  associated  bulldozer  and  scraper 
requirements  if  that  information  is  not  available  from  other  sources. 

CNSTEMIS  users  can  select  from  three  primary  emission  rate  datasets;  emission  rates  based  on 
the  original  1 99 1 EPA  non-road  equipment  database  (useful  only  for  estimates  of  emission  rates 
in  the  absence  of  emission  standards);  emission  rates  adjusted  for  California  and  EPA  emission 
standards  and  fuel  sulfur  limits  (for  projects  in  California);  or  emission  rates  adjusted  for  EPA 
emission  standards  and  fuel  sulfur  limits  (for  projects  in  states  other  than  California).  When  the 
user  specifies  the  construction  activity  year,  the  equipment  database  sheet  calculates  appropriate 
average  emission  rates  for  the  mix  of  older  and  newer  equipment  models  of  each  equipment 
entry,  recognizing  the  fleet  replacement  period  for  each  equipment  type  and  the  implementation 
years  for  relevant  California  or  EPA  emission  standards  and  fuel  sulfur  limits.  Equipment  entries 
are  assigned  fleet  replacement  times  of  10,  15,  20,  25,  or  30  years.  Users  can  modify  the  fleet 
replacement  times  in  the  database  if  desired. 

In  addition  to  equipment  engine  emissions,  CNSTEMIS  calculates  emissions  from  several  other 
construction-related  sources: 
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• fugitive  dust  emissions  from  general  eonstruetion  and  demolition  site  disturbanee; 

• fugitive  dust  from  mechanieal  or  explosive  building  demolition; 

• fugitive  dust  from  eonstruetion  blasting; 

• volatile  organic  compound  emissions  from  the  curing  of  asphalt  pavement; 

• volatile  organic  compound  emissions  from  paints  and  surface  coatings;  and 

• PM  10  aerosol  emissions  from  spray  painting  activities. 

In  addition  to  accounting  for  active  dust  control  program  effects,  version  I IJ  of  the  CNSTEMIS 
model  allows  emission  calculations  for  fugitive  dust  from  site  disturbance  to  account  for  the 
seasonal  frequency  of  precipitation  events,  frozen  ground  conditions,  and  snow  cover.  Fugitive 
dust  emission  estimates  also  can  be  adjusted  to  reflect  the  seasonal  effects  of  persistently  high 
soil  moisture  conditions  from  shallow  perched  water  tables,  seeps,  or  other  natural  factors. 
Natural  dust  control  factors  arc  applied  to  the  residual  fugitive  dust  generated  after  accounting 
for  active  dust  control  program  effects. 

The  fugitive  dust  database  sheet  in  the  model  provides  a range  of  default  fugitive  dust  generation 
rates  for  construction  activity  and  building  demolition,  information  on  the  PMio  and  PM2.5 
content  of  soils  according  to  soil  texture  class,  information  on  water  application  rates  for  fugitive 
dust  control,  a calculator  to  estimate  the  required  number  of  water  trucks,  and  a calculator  to 
estimate  fugitive  PM  10  and  PM2.5  emissions  from  construction  blasting.  The  fugitive  volatile 
organic  compound  (VOC)  database  sheet  includes  a database  of  49  categories  of  paints  and 
coatings;  a database  of  federal,  state,  and  California  air  pollution  control  district  limits  for  the 
VOC  content  of  architectural  coatings;  and  a calculator  to  generate  project-specific  fugitive  VOC 
emission  rates  for  up  to  four  categories  of  coatings  (e.g.,  exterior  paints,  interior  paints,  roof 
coatings,  and  floor  coatings).  The  VOC  emission  rates  account  for  the  number  and  thickness  of 
applied  paint  coats,  which  can  include  up  to  three  coating  types  (for  example,  primers,  main 
coats,  and  top  coats)  in  each  coating  category.  Internal  calculations  convert  the  coating  thickness 
to  a coating  coverage  value  (square  feet  per  gallon),  which  can  be  compared  to  a table  of  default 
coverage  values  for  various  types  of  coatings. 

A building  construction  data  worksheet  allows  users  to  calculate  the  square  footage  of  exterior 
and  interior  wall  areas,  fioor  areas,  ceiling  areas,  and  roof  areas  for  each  building  or  group  of 
buildings  in  a project.  Building  component  square  footage  values  account  for  building  footprint 
area,  building  height,  number  of  stories,  and  building  shape  (length  to  width  ratio).  Building 
component  square  footage  data  is  useful  for  estimating  the  quantity  of  paint  or  architectural 
coatings  required  for  individual  buildings  in  a project.  The  building  construction  data  worksheet 
also  provides  a convenient  location  to  compute  the  acreage  of  project-related  roadways,  parking 
lots,  or  other  features,  or  to  develop  a time  schedule  of  project  phases.  The  demolition  debris 
sheet  in  CNSTEMIS  allows  users  to  estimate  demolition  debris  volumes,  tonnages,  and  debris 
haul  truck  loads  when  independent  estimates  are  not  available.  Additional  database  sheets  in  the 
model  provide  information  on  typical  material  densities  and  typical  heavy  equipment  work  rates. 
A detailed  unit  conversion  factor  database  sheet  and  a particle  size  unit  conversion  sheet  also  arc 
included  in  the  model. 

The  summary  sheet  in  the  CNSTEMIS  model  provides  a comprehensive  data  summary  for  each 
phase  of  construction  activity;  disturbed  acreages;  total  equipment  item  numbers;  total 


equipment  use  hours;  total  equipment  fuel  use;  off-site  truck  trips;  construction  worker  commute 
trips;  assumptions  used  for  fugitive  emissions  calculations;  and  annual,  quarterly,  and  daily 
summaries  of  criteria  pollutant  emissions,  diesel  particulate  matter  emissions,  and  greenhouse 
gas  emissions.  The  summary  sheet  also  provides  a detailed  tabulation  of  equipment  items  by 
activity  phase,  including  the  assumed  horsepower,  load  factor,  operating  time  factor,  number  of 
items,  active  hours  per  day,  hourly  fuel  use  rate,  criteria  pollutant  emission  rates,  and  greenhouse 
gas  pollutant  emission  rates  for  each  item  type.  A construction  phase  overlap  calculator  in  the 
summary  sheet  identifies  the  extent  of  overlap  among  work  phases  by  calendar  quarter,  allowing 
calculation  of  maximum  day  and  maximum  calendar  quarter  emissions.  The  construction  phase 
overlap  calculator  allows  the  user  to  specify  the  number  of  work  days  by  calendar  quarter  (with 
allowances  for  major  holidays;  the  average  default  values  are  64  days  for  a 5-day  work  week 
schedule,  77  days  for  a 6-day  work  week  schedule,  and  89  days  for  a 7-day  work  week  schedule. 

The  PM2.5  emission  estimates  provided  by  the  CNSTEMIS  model  arc  extrapolated  from  the 
PM  10  emission  estimates  using  separate  PM2.5  fractions  for  engine  exhaust,  fugitive  dust,  and 
spray  painting,  with  the  option  of  setting  PM2.5  fractions  separately  for  each  of  these  categories 
by  construction  phase.  Default  PM2.5  fractions  for  engine  exhaust  and  spray  painting  are  based 
on  the  California  Air  Resources  Board  CEIDARS  (California  Emission  Inventory  Data  and 
Reporting  System)  database.  The  default  fugitive  dust  PM2.5  fraction  can  be  based  on  soil  texture 
class  using  the  fugitive  dust  database  sheet  in  the  model,  or  a more  generic  fraction  from  the 
CEIDARS  database  can  be  used.  Users  can  substitute  alternative  PM2.5  fractions  for  any  of  the 
default  values. 

A data  entry  notes  sheet  in  the  CNSTEMIS  workbook  provides  users  with  detailed  instructions 
and  ccll-by-ccll  discussions  of  data  entry  areas  in  the  key  worksheets  of  the  model.  Supplemental 
instructions  and  notes  arc  provided  in  the  individual  worksheets  throughout  the  workbook. 


COMPARISON  OF  CNSTEMIS  AND  THE  URBEMIS  CONSTRUCTION  MODULE 


The  CNSTEMIS  model  had  its  origins  as  a simple  Lotus  1-2-3  spreadsheet  model  developed  in 
the  mid  1980s  using  emission  rate  data  from  AP-42  (EPA  1985a,  1985b).  Data  from  the  EPA 
Nonroad  Engine  and  Vehiele  Emissions  Study  (EPA  1991 ) was  ineorporated  into  the  spreadsheet 
in  the  early  1990s,  and  the  model  was  subsequently  eonverted  to  an  Exeel  spreadsheet  format. 
Early  versions  of  the  CNSTEMIS  model  were  developed  before  eonstruction  and  demolition 
emissions  were  ineluded  in  the  URBEMIS  model,  whieh  was  originally  developed  to  estimate 
emissions  from  highway  traffie  associated  with  the  operational  phase  of  urban  development 
projects.  Modules  addressing  construction  activities  and  various  other  emission  sources  are  more 
recent  additions  to  URBEMIS. 

The  CNSTEMIS  model  and  the  URBEMIS  model  are  designed  for  different  user  audiences.  The 
CNSTEMIS  model  has  been  developed  to  provide  flexible  calculation  of  project-specific 
emissions  from  any  type  of  construction  or  demolition  activity,  with  applicability  to  any  US 
location,  not  just  California.  All  features  of  the  CNSTEMIS  model  can  be  modified  by  the  user  if 
necessary.  In  contrast,  the  URBEMIS  model  is  designed  for  users  with  limited  air  quality 
analysis  experience.  Consequently,  the  construction  module  of  URBEMIS  model  is  designed  to 
use  simple  default  values,  and  is  structured  to  evaluate  common  residential,  commercial,  office, 
and  industrial  development  projects.  While  recent  versions  have  improved  flexibility  for  use  by 
those  with  more  extensive  air  quality  analysis  experience,  the  design  of  the  URBEMIS  model 
has  never  emphasized  flexibility  for  detailed  project-specific  analyses  of  complex  or  unusual 
projects.  The  equipment  database  in  URBEMIS  is  much  smaller  than  that  in  CNSTEMIS,  and  is 
limited  to  diesel  engine  equipment.  The  construction  equipment  database  in  URBEMIS  limits  the 
potential  for  comprehensive  analyses.  In  addition,  several  components  of  the  construction 
module  in  URBEMIS  use  fixed  coding  that  prevents  user  substitution  of  project-specific  data. 
Similarities  and  differences  between  version  1 1 J of  the  CNSTEMIS  model  and  the  construction 
activity  module  in  URBEMIS2007  are  noted  in  the  table  below. 


Summary  Comparison  of  Construction  Emissions  Analyses 
in  the  CNSTEMIS  Model  and  URBEMIS2007 


Component 

CNSTEMIS-llJ 

URBEMIS2007 

Source  of  uncontrolled 
equipment  emission  rates. 

EPA  1991  nonroad  engine  and 
vehicle  emissions  study 

CARB  database 

Incorporates  emission  and  fuel 
sulfur  standards  for  California 
locations. 

Yes 

Yes 

Incorporates  EPA  emission 
and  fuel  sulfur  standards  for 
non-California  locations. 

Yes 

No 

Size  of  equipment  database 
(equipment  types  and  fuel 
type/engine  size  entries). 

1 14  equipment  types,  514  total 
entries.  Users  select  from  the 
514  individual  entries. 

36  equipment  types,  212  total 
entries  (hidden  from  users). 
Users  select  only  from  the  36 

Component 

CNSTEMIS-llJ 

URBEMIS2007 

equipment  types. 

Enginc/Fucl  types  in  database. 

Diesel,  2-Strokc  Gasoline,  4- 
Stroke  Gasoline,  Compressed 
Gas,  Dicscl-Elcctric,  Turbine- 
Electric,  Gas  Turbine 

Diesel  only 

Database  includes  multi- 
engine  equipment  types. 

Yes  (scrapers,  concrete 
pavers,  concrete  finisher- 
vibrators.  off- road  haul  trucks) 

No 

Database  includes  specialized 
road  construction  equipment 
types. 

Yes  (cold  planers,  soil 
stabilizers,  asphalt  road 
reclaimers,  roadbed  trimmers, 
placcr/sprcadcrs,  asphalt 
pavers,  concrete  pavers, 
concrete  tcxturc/curing 
machines,  pavement 
scarifiers) 

No.  Only  generic  database 
entries  for  pavers,  paving 
equipment,  and  surfacing 
equipment  with  no 
explanation  of  differences 
among  these  equipment 
categories. 

Database  includes  agricultural 
and  forestry  equipment 
sometimes  needed  for  land 
clearing. 

Yes 

No 

Database  includes  hand- 
operated  equipment. 

Yes,  numerous  equipment 
types 

Eimited;  only  a few  types 

Program  allows  user 
expansion  of  equipment 
database. 

Yes 

No.  Three  generic  “other 
equipment”  entries  provided 
in  the  database.  Users  can 
change  equipment  entry 
names,  but  cannot  add  new 
entries,  change  program 
defaults,  or  change  emission 
rate  data. 

Program  provides  default 
equipment  types  and  number 
of  items  by  construction 
phase. 

No.  Users  select  expected 
equipment  by  phase  from  the 
database,  with  number  of 
items  for  each  type  entered 
separately. 

Yes.  Default  equipment  types 
provided  according  to  pre- 
defined construction  phases. 
Default  lists  tend  to  be  short, 
but  vary  somewhat  by  project 
size.  Number  of  items  based 
on  overall  project  acreage. 
Users  can  modify  default 
equipment  lists. 

Program  provides  default 
engine  horsepower. 

Yes.  Defaults  by  relative  size 
category  for  each  equipment 
type.  Users  select  equipment 
entries  from  multiple  HP 
ranges,  most  tagged  with 
general  descriptions  of  size 

Yes.  Program  default  is 
statewide  average  engine  size 
for  equipment  type.  Users  can 
override  with  alternative  HP 
value,  but  program  does  not 
provide  additional  information 
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Component 

CNSTEMlS-llJ 

URBEM1S2007  | 

categories  (mini,  small, 
medium,  large,  giant,  etc.). 

on  equipment  type  HP  ranges. 

Program  provides  default  load 
factor. 

Yes,  based  mostly  on  EPA 
data 

Yes,  based  on  CARB 
OFFROAD  model 

Users  can  modify  default 
horsepower  value  and  load 
factor. 

Yes 

Yes 

Program  provides  default 
equipment  use  hours  per  day. 

No.  Users  specify  active 
hours  per  day  for  each 
equipment  entry  in  each 
construction  phase. 

Yes,  with  minor  variations  by 
construction  phase  and  total 
project  acreage.  Users  can 
modify  default  values. 

Explicit  consideration  of 
percent  operating  time  during 
active  hours. 

Yes,  with  user-modifiable 
defaults  provided  for  each 
database  entry. 

No.  Program  calculates 
emissions  assuming  100% 
operation  time  in  each  active 
hour. 

Equipment  fleet  replacement 
cycle  periods. 

User-modifiable  defaults  of 
10,  15,  20,  25,  or  30  years 
assigned  in  the  equipment 
database. 

Based  on  the  CARB 
OFFROAD  model,  but  not 
further  identified  in 
URBEMIS2007 
documentation.  Other  sources 
indicate  the  CARB 
OFFROAD  model  uses  2 to 
32  years  for  different 
equipment  types.  No  user 
modification  option. 

Equipment  replacement  rates 
can  vary  within  an  equipment 
type  according  to  engine  size. 

Yes.  User-modifiable  default 
values  identified  in  the 
equipment  database. 

CARB  OFFROAD  model 
data,  but  not  further  identified 
in  URBEMIS2007 
documentation.  Other  sources 
indicate  the  CARB 
OFFROAD  model  varies 
replacement  period  for  small 
engine  sizes  in  some 
equipment  types.  No  user 
modification  option. 

Fugitive  PM  10  emissions 
included  for  rock  drills, 
jackhammers,  pavement 
breakers,  pavement  scarifiers, 
concrete  saws,  and  abrasive 
blasting  equipment. 

Yes 

No.  Database  includes 
concrete  saws  but  does  not 
include  rock  drills, 
jackhammers,  pavement 
breakers,  pavement  scarifiers, 
or  abrasive  blasting 
equipment. 

Fugitive  metal  fume  emissions 
included  for  cutting  torches 
and  welders. 

Yes 

No.  Database  includes 
electric  welders  but  does  not 
include  cutting  torches. 

Component 

CNSTEMlS-llJ 

URBEMIS2007  I 

Fugitive  NOx  emissions 
included  for  plasma  cutting 
torches. 

Yes 

No.  Database  does  not 
include  cutting  torches. 

Includes  calculation  of  both 
PM  10  and  PM2.5  emissions. 

Yes 

Yes 

Includes  calculation  of  diesel 
particulate  matter  emissions. 

Yes  (equipment  exhaust 
PMlO) 

Yes  (equipment  exhaust 
PMlO) 

Direct  calculation  of 
greenhouse  gas  emissions. 

C02,  CH4,  and  N2O,  with  9 
fuel  type  distinctions 
(California  diesel,  non- 
California  diesel,  biodiesel, 
gasoline,  dual  fuel,  propane, 
CNG,  LNG,  and  LPG). 
Choice  of  IPCC  data  sets  for 
calculating  CO2  equivalents. 

CO2  only,  diesel  fuel  only 

Time  frames  for  emissions 
summaries 

Daily,  Calendar  Quarter,  and 
Annual 

Daily  and  Annual  only 

Calendar  Year  limits. 

None 

2005  through  2040  only 

Flexibility  for  defining  work 
phases. 

Complete  flexibility,  no  pre- 
defined phases.  Basic 
workbook  accommodates  4 
phases.  Multiple  workbooks 
can  be  used  to  accommodate 
more  than  4 phases.  Example 
building  construction,  building 
demolition,  and  road 
construction  phases  provided 
in  user  instructions. 

Users  must  select  from  7 pre- 
defined phase  types 
(demolition,  mass  grading, 
fine  grading,  trenching, 
building  constaiction,  asphalt 
paving,  and  architectural 
coating).  User  can  duplicate 
and  rename  pre-defined  phase 
types  to  accommodate  a larger 
number  of  phases  as  long  as 
duplicated  phases  have 
different  start  or  end  dates. 

Ease  of  defining  work  phases 
for  highway,  bridge,  airport, 
pipeline,  or  other  less  common 
types  of  construction  or 
demolition  projects. 

Complete  flexibility  to  define 
phases  according  to  project 
characteristics.  Basic 
workbook  accommodates  4 
phases.  Multiple  workbooks 
can  be  used  to  accommodate 
more  than  4 phases. 

Somewhat  cumbersome 
procedure.  Requires  users  to 
select  and  re-name  pre-defmed 
construction  phases,  modify 
default  equipment  lists,  and 
modify  other  phase-based 
default  data  such  as  truck 
activity. 

Flexible  treatment  of  work 
phase  overlaps. 

Yes.  Users  specify  which  if 
any  phases  overlap  within 
each  calendar  quarter. 

Yes.  Users  specify  start  and 
end  dates  for  each  phase.  For 
phases  with  intermittent 
activity,  users  must  duplicate 
the  phase  and  enter  start  and 
end  dates  for  each  intermittent 
activity  period. 
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Component 

CNSTEMlS-llJ 

URBEMIS2007 

Options  for  specifying  work 
days  per  week. 

Yes.  Users  specify  available 
work  days  by  calendar  quarter, 
with  defaults  provided  for  5- 
day,  6-day,  and  7-day  work 
weeks  (with  allowances  for 
major  holidays).  Users  arc  not 
limited  to  fixed  work-week 
lengths. 

Yes,  with  choice  of  3-day,  4- 
day,  5-day,  6-day,  or  7-day 
work  weeks. 

Fugitive  dust  emissions  from 
site  disturbance  included  in  all 
construction  phases. 

Yes 

No.  Only  included  for  mass 
grading  and  fine  grading 
phases. 

Fugitive  dust  emission  rates 
can  be  varied  by  phase  to 
reflect  the  phase-specific 
extent  of  site  disturbance. 

Yes.  Typically  set  as  a 
percent  of  EPA  or  CARB 
default  TSP  rates,  with  PM  10 
and  PM2.5  fractions  set 
separately  (normally  based  on 
soil  texture  class). 

No.  Default  values  only,  and 
only  for  mass  grading  and  fine 
grading  phases.  Choice  of  4 
methods  to  calculate  fugitive 
dust  emission  factors  based  on 
available  construction  details. 

Database  for  identifying  PM  10 
and  PM2.5  fractions  of  fugitive 
dust  based  on  soil  texture 
class. 

Yes 

No 

Fugitive  dust  control  factors 
can  be  varied  by  phase. 

Yes.  Guidance  provided. 

Limited.  Users  can  apply 
items  on  a default  list  of 
mitigation  measures  only  for 
mass  grading  and  fine  grading 
phases 

Optional  adjustment  of 
fugitive  dust  from  soil 
disturbance  based  on  natural 
conditions  (seasonal  frequency 
of  precipitation,  frozen 
ground,  snow  cover,  or 
naturally  high  soil  moisture 
levels). 

Yes.  All  optional  factors 
applied  to  calendar  quarter  and 
annual  fugitive  dust  emissions. 
Daily  fugitive  dust  emissions 
typically  adjusted  only  for 
naturally  high  soil  moisture 
levels. 

No 

Includes  fugitive  dust  from 
mechanical  building 
demolition. 

Yes.  Separate  user-modifiable 
defaults  for  masonry/stone 
versus  wood  facade  types. 
Optional  separation  of  fugitive 
dust  generation  between 
building  knockdown  and 
debris  removal  phases. 

Yes.  Fixed  default  for  all 
building  types. 

Includes  fugitive  dust  from 
explosive  building  demolition. 

Yes.  User-modifiable  default, 
with  optional  separation  of 
fugitive  dust  generation 
between  building  implosion 

No 

Component 

CNSTEMIS-llJ 

URBEMIS2007  1 

and  debris  removal  phases. 

Includes  option  for  specifying 
dust  control  during 
mechanical  or  explosive 
building  demolition. 

Yes.  Suggested  control 
factors  by  type  of  control. 

No 

Calculation  of  demolition 
debris  quantities. 

Optional  worksheet  for  direct 
calculation  of  debris  volume, 
debris  tonnage,  and  truck 
loads  based  on  building  size 
and  shape,  extent  of  interior 
walls,  extent  of  debris 
grinding,  truck  capacity,  etc. 

Also  default  suggestions  based 
on  building  type  for  quick 
analysis. 

Default  calculation  of  truck 
loads  from  building  volume 
and  truck  capacity.  No  debris 
tonnage  estimates. 

Includes  fugitive  dust  from 
construction  blasting. 

Yes.  User-modifiable  default. 

No 

Includes  option  for  specifying 
dust  control  during 
construction  blasting. 

Yes.  Suggested  control 
factors  by  type  of  control. 

No 

Calculation  of  painted  surface 
areas. 

Optional  worksheet  for  direct 
calculation  from  building  size 
and  shape,  extent  of  interior 
walls,  extent  of  non-painted 
exterior  area,  etc.  Also  default 
tables  for  quick  analysis. 

Default  calculation  based  on 
square  footage  of 
nonresidential  buildings  and 
number  of  residential  units. 
Fixed  default  building  square 
footage  values  for  residential 
land  uses.  No  option  for  user 
input  of  actual  residential 
building  sizes. 

Flexibility  of  architectural 
coating  emission  calculations. 

Optional  worksheet  for  up  to  4 
surface  coating  categories  at  a 
time,  each  category  allowing 
multiple  coats  of  up  to  3 
different  coatings  with  user- 
specified  wet  coating 
thickness  (with  resulting 
coverage  factor  shown). 

Default  calculations  only.  A 
fixed  paint  coverage  factor 
and  2 fixed  coating  categories 
(exterior  and  interior)  for  each 
land  use  type,  with  mitigation 
option  of  specifying  % 
reduction  from  use  of  low 
VOC  coatings.  No  option  for 
user-specified  coating  types  or 
VOC  content. 

Accuracy  of  architectural 
coating  emission  calculations. 

Proper  calculation  converting 
regulatory  VOC  content  into 
actual  volumetric  VOC 
content.  Internal  database  of 
properties  for  49  coating 
types.  Users  can  substitute 

Incorrect  calculation 
methodology,  treating 
regulatory  VOC  content  as 
actual  volumetric  VOC 
content.  No  provision  for  user 
correction.  Internal  database 

Component 

CNSTEMIS-llJ 

URBEMIS2007  1 

product-specific  data.  Internal 
database  of  regulatory  VOC 
limits  for  EPA,  CARB,  and 
California  APCDs. 

of  regulatory  VOC  limits  for 
California  APCDs. 

Includes  PM  10  emissions  from 
spray  painting. 

Yes.  EPA  default  in  fugitive 
ROG  database. 

No 

Includes  fugitive  VOC 
emissions  from  the  euring  of 
asphalt  pavement. 

Yes.  User-modifiable  CARB 
default. 

Yes.  Fixed  CARB  default. 

Direet  caleulation  of 
emissions  from  on-site  heavy 
truck  activity. 

Yes.  13  heavy  truck  types 
ineluded  in  the  equipment 
database. 

Not  in  default  setups.  Users 
must  add  truek  items  to  the 
default  equipment  list  (using 
one  of  three  truek  types  or 
“other  equipment”  database 
entries),  and  then  modify  as 
necessary  the  URBEMIS 
default  use  hours,  HP  ratings, 
and  load  faetors. 

Direct  calculation  of 
emissions  from  on-site 
light/medium  duty  vehicle 
activity  (ATVs,  pickups,  vans, 
SUVs,  etc.). 

Utility  ATVs  (all  terrain 
vehicles)  included  in  database. 

No  light/medium  duty 
highway  vehicles  in  database. 
Users  should  calculate 
light/medium  duty  highway 
vehicle  emissions  separately 
using  URBEM1S2007 
operational  analysis  or 
EMFAC2007  for  projects  in 
California  and  MOB1LE6.2 
for  projects  in  other  states. 

No.  No  ATVs  in  database. 

Users  should  calculate 
light/medium  duty  highway 
vehicle  emissions  separately 
using  URBEM1S2007 
operational  analysis 
procedures. 

Direct  calculation  of 
emissions  from  eonstruction 
worker  commute  vehicle 
traffic. 

No.  Users  should  calculate 
separately  using 
URBEMIS2007  operational 
analysis  or  EMFAC2007  for 
projects  in  California  and 
MOB1EE6.2  for  projects  in 
other  states.  CNSTEMIS 
computes  a direct  estimate  of 
worker  commute  trips  by 
project  phase. 

Yes,  for  each  construction 
phase.  URBEMIS  generates 
default  trip  data  and  vehicle 
type  mix.  Users  can  modify 
trip  rate  but  not  trip  distance 
or  vehiele  mix.  Fixed  vehicle 
type  mix  (50%  autos,  50% 
light  trucks)  seems  to 
underestimate  typical  light  and 
medium  truck  fractions  for 
construction  worker  vehieles. 

Direct  calculation  of 
emissions  from  off-site  truck 
traffic. 

No.  Users  should  calculate 
separately  using 
URBEMIS2007  operational 
analysis  or  EMFAC2007  for 

Yes,  for  Demolition,  Grading, 
Building  Construction,  and 
Asphalt  Paving  phases  only. 
Users  can  specify  truck 
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CNSTEMIS-llJ 

URBEMIS2007 

projeets  in  California  and 
MOBILE6.2  for  projects  in 
other  states.  CNSTEMIS 
computes  a direct  estimate  of 
off-site  truck  trips  by  project 
phase. 

capacity  and  round  trip 
mileage  for  soil  hauling  in  the 
grading  phases  only.  For 
other  phases,  URBEMIS 
generates  fixed  values  for  trip 
data  and  truck  mixes. 

The  following  tables  list  the  equipment  types  ineluded  in  the  URBEMIS2007  and  the 
CNSTEMIS-llJ  models. 


EQUIPMENT  TYPES  INCLUDED  IN  THE  URBEMIS2007  MODEL 


Rubber  Tired  Dozers 

Rubber  Tired  Loaders 

Crawler  Tractors 

Tractors/Loaders/Backhocs 

Skid  Steer  Loaders 

Trenchers 

Excavators 

Scrapers 

Motor  Graders 

Rollers 

Cranes 

Dumper/Tenders 

Bore-Drill  Rigs 

Off-Highway  Trucks 

Water  Trucks 

Off-Highway  Tractors 

Swccpers/Scrubbers 

Forklifts 

Rough  Terrain  Forklifts 

Aerial  Lifts 

Cement  and  Mortar  Mixers 

Pavers 

Paving  Equipment 

Surfacing  Equipment 

Plate  Compactors 

Crushing/Processing 

Equipment 

Concrctc/Industrial  Saws 

Generator  Sets 

Air  Compressors 

Pumps 

Signal  Boards 

Welders 

Pressure  Washers 

Other  Construction 
Equipment 

Other  General  Industrial 
Equipment 

Other  Material  Handling 
Equipment 

EQUIPMENT  TYPES  INCLUDED  IN  THE  CNSTEMIS-lIJ  MODEL 


Wheeled  Dozer 

Tracked  Dozer 

Wheeled  Tractor 

Tracked  Tractor 

Wheeled  Loader 

Tracked  Loader 

Backhoc-Loadcr 

Wheeled  Skid-Steer  Loader 

Tracked  Multi-Terrain  Loader 

Trencher 

Continuous  Excavator 

Tracked  Shovel  Excavator 

Wheeled  Shovel  Excavator 

Mining  Shovel 

Cable  Excavator/Stripping 
Shovel 

Clamshcll/Draglinc 

Excavator 

Scraper 

Motor  Grader 

Standard  Rollcr/Compactor 

Vibratory  Rollcr/Compactor 

Mobile  Crane 

Stationary  (Derrick)  Crane 

Side-Boom  Tractor 

Tracked  Wrecking  Ball 

Tracked  Material  Handler 

Wheeled  Material  Handler 

Tracked  Carrier/Dumper 

Wheeled  Carricr/Dumper 

Wheeled  Pavement  Breaker 

Tracked  Pavement  Breaker 

Excavator-Mounted  Auger 

Truck-Mounted  Auger 

Excavator-Mounted  Pile  Driver 

Utility  All  Terrain  Vehicles 

Wheeled  Cable  Plow 

Tracked  Cable  Plow 

Directional  Borc/Drill  Rig 

Dump  Truck 

Articulated  Dump  Truck 

Off-Road  Hauler 

Equipment  Transporter 

Flatbed  Truck 

Cement  Mixer  Truck 

Heavy  Truck  (mixed  types) 

Off-Highway  Truck-Tractor 
Unit 

Water  Truck 

Fuel  Truck 

Other  Specialty  Trucks 

Street  Sweeper 

Standard  Forklift 

Rough  Terrain  Forklift 

Extended  Reach  Forklift 

Aerial  Lift 

Line  Puller 

Concrete  Pump 

Portable  Cement/Mortar  Mixer 

Roofing  Equipment 

Roadbed  Trimmer 

Soil  Stabilizer 

Cold  Plancr/Pavcmcnt  Profiler 

Placer/Sprcadcr 

Asphalt  Road  Reclaimer 

Asphalt  Paver 

Concrete  Paver 

Concrete  Tcxturc/Curing 
Machine 

Concrete  Finisher/Vibrator 

Pavement  Scarifier 

Motorized  Line  Painter 

Tampers  & Rammers 

Plate  Compactor 

Rock  Drill  Rig 

Standard  Pile  Drivers 

Jackhammer  & Compressor 

Concrctc/Industrial  Saws 

Crushing/Grinding  Equipment 

Screening/Sorting 

Equipment 

Generator  Set  < 600  hp 

Air  Compressors  < 600  hp 

Pumps  < 600  hp 

Light  Set 

Signal  Board 

Other  Portable  IC  Engine 
Equipment 

Stationary  IC  Engines  < 600  hp 

Stationary  IC  Engines  600+  hp 

Gas  Turbine  Generator 

Electric  Arc  Welder 

Oxy-FucI  Welder 

Plasma  Cutting  Torch 

Oxy-Fuel  Cutting  Torch 

Pressure  Washer 

Abrasive  Blasting 

Fans  and  Blowers 

Post  Hole  Auger 

Conveyor  Equipment 

Stackers 

Stockpile  Reclaimers 

Chippers  & Stump  Grinders 

Weed  Trimmers  and  Cutters 

Chain  Saws 

Agricultural  Shredders 

Agricultural  Mowers 

Rear  Engine  Riding  Mowers 

Tracked  Brush  Cutters 

Wheeled  Brush  Cutters 

Land  Clearing  Machine 

Forestry  Feller-Bunchers 

Log  Skidders 

Forestry  Forwarders 

Knucklcboom  Loaders 

Timber  Handlcr/Forestry 
Machine 

Diesel-Electric  Wheeled 
Loaders 

Diesel-Electric  Mining 
Shovels 

Diesel-Electric  Off-Road 
Haulers 

Turbine-Electric  Off-Road 
Haulers 

Comparisons  of  diesel  equipment  emission  rates  generated  by  the  CNSTEMIS  model  and 
URBEMIS2007  show  that  the  CNSTEMIS  model  typically  generates  somewhat  higher  emission 
rates  (grams  per  horsepower-hour)  than  docs  the  URBEMIS2007  model.  The  differences  are 
most  likely  due  to  the  differences  in  uncontrolled  emission  rates  (EPA  database  in  CNSTEMIS) 
and  differences  in  equipment  fleet  replacement  times  (generally  longer  in  CNSTEMIS). 


o 


Differences  in  overall  construction  activity  emission  estimates  between  CNSTEMIS  and 
URBEMIS  arc  more  difficult  to  predict.  The  CNSTEMIS  database  includes  many  types  of 


equipment  not  eovered  by  the  URBEMIS  database.  The  CNSTEMIS  database  ineludes 
equipment  using  gasoline  and  compressed  gas  fuels  while  the  URBEMIS  database  is  limited  to 
diesel-fueled  equipment.  The  larger  database  allows  CNSTEIMS  analyses  to  account  for  more 
types  of  equipment  than  can  be  addressed  by  URBEMIS.  In  general,  URBEMIS  uses  only  a 
short  list  of  default  equipment  types  for  each  construction  phase,  and  the  default  equipment  lists 
do  not  include  many  items  commonly  seen  at  construction  sites  (tracked  dozers,  wheeled  loaders, 
heavy  trucks,  trenchers,  skid  steer  loaders,  aerial  lifts,  air  compressors,  etc.).  On  the  other  hand, 
URBEMIS  tends  to  assume  relatively  high  default  use  hours  for  most  equipment  types,  with  no 
adjustment  for  the  fact  that  most  items  do  not  operate  continuously,  even  in  active  hours.  The 
CNSTEMIS  model  explicitly  addresses  this  issue  through  an  operating  time  factor  (percent 
operating  time  during  active  use  hours).  CNSTEMIS  users  select  equipment  items  by  engine  size 
range,  rather  than  relying  on  statewide  average  engine  size  defaults  as  in  URBEMIS.  In  many 
cases,  the  URBEMIS  statewide  average  horsepower  rating  is  higher  than  the  midpoint  of  the  size 
range  distribution  for  an  equipment  type.  Overall,  the  CNSTEMIS  model  allows  for  a more 
comprehensive  and  relmcd  analysis  of  construction  emissions  than  can  be  provided  by  the 
URBEMIS  model. 
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APPENDIX  D-2 

ADDITIONAL  CONSTRUCTION  EMISSIONS 
ANALYSIS  INFORMATION 
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CONSTRUCTION  INFORMATION  FOR  THE 
PROPOSED  PROJECT  AND  ALTERNATIVES 


The  proposed  project  includes  three  major  facility  components:  the  Solar  Farm,  the  Gen-Tie 
Line,  and  the  Red  Bluff  Substation.  Appendix  D-1  provides  an  overview  of  the  CNSTEMIS 
spreadsheet  model  used  for  analysis  of  on-site  construction  emissions.  Separate  CNSTEMIS 
analyses  have  been  prepared  for  each  alternative  of  each  component.  For  each  facility 
component,  individual  CNSTEMIS  spreadsheets  have  been  prepared  tor  each  calendar  year  that 
would  have  construction  activity.  Multiple  CNSTEMIS  spreadsheets  were  created  for  a calendar 
year  when  there  would  be  more  than  four  construction  activity  phases  during  the  year.  Analyses 
of  the  seven  alternative  facility  components  required  a total  of  35  separate  CNSTEMIS 
spreadsheets.  The  combinations  of  Solar  Farm,  Gen  Tic  Line,  and  Red  Bluff  Substation  site  for 
each  of  the  three  alternatives  arc  listed  below. 

Alternative  1 

• Solar  Farm  Layout  B 

• Gen-Tie  Line  Alignment  A- 1 

• Red  Bluff  Substation  Site  A 

Alternative  2 

• Solar  Farm  Layout  B 

• Gen-Tie  Line  Alignment  B-2 

• Red  Bluff  Substation  Site  B 

Alternative  3 

• Solar  Farm  Layout  C 

• Gen-Tic  Line  Alignment  A-2 

• Red  Bluff  Substation  Site  A 

Solar  Farm  development  would  occur  over  a 26-month  period,  with  construction  activity 
undertaken  as  a rolling  sequence  of  activity  on  different  subareas  of  the  site.  Construction 
would  generally  progress  as  incremental  work  areas  from  the  south  end  to  the  north  end  of 
the  project  site.  Tortoise  exclusion  fencing  of  the  entire  site  would  be  the  initial  phase  of 
activity,  followed  by  threatened  species  removals  and  relocations.  Temporary  construction 
offices,  sanitary  facilities,  and  water  supply  facilities  would  be  established  prior  to  initiating 
subarea  construction  activities.  Incremental  construction  of  access  roads  and  staging  areas 
would  generally  lead  the  main  construction  activity  sequence,  followed  by  site  clearing  and 
grading,  which  would  be  followed  by  various  facility  construction  activity  stages.  The  overall 
construction  process  was  analyzed  in  terms  of  the  following  18  construction  phases: 

• Tortoise  exclusion  fencing; 

• Access  roads  and  staging  areas; 

• Temporary  construction  offices,  water  supply,  and  sanitary  facilities; 

• Security  fencing  and  west  side  debris  and  drainage  basins; 


• Vegetation  (site)  clearing; 

• Site  grading; 

• Installation  of  array  support  posts; 

• Trenching  and  underground  power  cable  installation; 

• Soil  compacting  and  dust  palliative  application; 

• Installation  of  on-site  power  poles; 

• Installation  of  on-site  switchgear; 

• Construction  of  the  On-site  Substation; 

• Solar  array  assembly; 

• Installation  of  on-site  overhead  power  lines; 

• Construction  of  permanent  buildings; 

• Functional  testing; 

• De-compaction  of  areas  between  solar  arrays  and  dust  palliative  application;  and 

• Site  cleanup. 

Construction  activity  generally  would  occur  over  a standard  five-day  workweek  with  activity 
limited  to  daytime  hours.  For  safety  reasons,  some  electrical  connection  activity  would 
typically  occur  at  night  when  the  solar  panels  are  not  energized,  but  this  activity  would  not 
require  any  significant  heavy  equipment  operations.  For  analysis  purposes,  it  was  assumed 
that  construction  activity  would  be  initiated  on  about  11  acres  per  day  (55.2  acres  per  week) 
for  Solar  Farm  Layout  B and  on  about  8 acres  per  day  (39.8  acres  per  week)  for  Solar  Farm 
Layout  C. 

Construction  of  the  Gen-Tie  Line  would  occur  over  an  8-month  period  beginning  in  January 
2011,  but  the  Gen-Tie  Line  would  not  be  energized  until  late  2012  or  later,  depending  on 
completion  of  the  Red  Bluff  Substation.  Final  cleanup  of  the  construction  corridor  would 
occur  after  the  Gen-Tie  Line  is  energized.  The  overall  construction  process  was  analyzed  in 
terms  of  the  following  six  construction  phases: 

• Site  preparation; 

• Tower  foundations; 

• Tower  assembly  and  erection; 

• Power  line  stringing; 

• Testing;  and 

• Site  cleanup. 

Construction  activity  generally  would  occur  over  a standard  five-day  workweek  with  activity 
limited  to  daytime  hours.  Construction  activity  would  progress  in  a linear  fashion  along  the 
transmission  corridor.  In  general,  only  a few  acres  would  be  actively  disturbed  at  any  one  time 


during  construction,  with  about  five  acres  per  day  being  disturbed  during  site  preparation.  The 
site  preparation  and  tower  foundation  construction  phases  would  overlap,  but  all  other 
eonstruction  phases  would  occur  sequentially.  Normal  dust  control  practices  would  be  followed 
during  construetion. 

The  alternative  Gen  Tie  Line  routes  would  be  of  different  lengths  and  would  require  somewhat 
different  amounts  of  construction  materials.  Gen  Tie  Line  A-1  would  be  about  12.2  miles  long 
with  73  towers.  Approximately  77  acres  of  the  233-acre  transmission  line  corridor  would  be 
disturbed  by  construetion  activity.  Gen  Tic  Line  B-2  would  be  about  10  miles  long,  with  58 
towers.  Approximately  62  acres  of  the  189-acrc  transmission  line  corridor  would  be  disturbed  by 
construction.  Gen  Tic  Line  A-2  would  be  about  9.5  miles  long  with  55  towers.  Approximately  62 
acres  of  the  185-acrc  transmission  line  corridor  would  be  disturbed  by  construction. 

Construction  of  the  Red  Bluff  Substation  would  occur  over  a 26-month  period  beginning  in 
April  2011.  Construction  activity  would  include  construction  of  the  separate 
telecommunications  site.  Because  the  telecommunication  site  is  so  small,  construction  activity 
at  that  site  has  been  included  in  the  analysis  of  the  main  Substation  site.  The  overall 
construction  process  was  analyzed  in  terms  of  the  following  1 1 construction  phases: 

• Access  road  construction 

• Site  fencing 

• Site  clearing 

• Site  grading  and  compaction 

• Trenching  and  foundations 

• Equipment  pads 

• Equipment  installation 

• Power  line  connections 

• Testing 

• Driveways,  other  paving,  and  security  wall 

• Site  cleanup 


At  the  time  that  emissions  analyses  were  performed,  the  two  Red  Bluff  Substation  alternatives 
were  eaeh  assumed  to  require  90  aeres  for  the  substation  proper,  0.22  acres  for  the 
telecommunications  site  along  Highway  177,  plus  additional  land  area  for  access  roads, 
transmission  line  connections,  drainage  improvements  (30  acres  for  Substation  Site  A and  20 
acres  for  Substation  Site  b),  and  temporary  construction  staging  areas.  Current  plans  for  the  Red 
Bluff  Substation  have  reduced  the  acreage  requirement  for  the  substation  proper  to  75  acres, 
reduced  the  area  required  for  drainage  improvements  (20  acres  for  Substation  Site  A and  1 1 
aeres  for  Substation  Site  B),  and  have  increased  the  area  required  for  access  roads  and  associated 
drainage  improvements.  The  revisions  to  the  Red  Bluff  Substation  design  were  received  too  late 
to  allow  revisions  of  the  CNSTEMIS  analyses  for  the  substation  and  associated  facilities. 


o 


Emissions  summaries  from  the  CNSTEMIS  analyses  have  been  presented  in  Sections  4.2  and  4.5 
ot  the  EIS,  and  arc  not  repeated  here.  The  material  that  follows  provides  tabular  summaries  of 
additional  information  supporting  the  emission  estimates  presented  in  the  EIS.  This  additional 
information  is  organized  into  groups  of  tables  identifying; 

• Construction  schedules  by  activity  phase; 

• Equipment  use  by  activity  phase; 

• Construction-related  vehicle  trips  per  day  by  activity  phase;  and 

• Fugitive  emissions  parameters  by  activity  phase. 


SOLAR  FARM  CONSTRUCTION,  LAYOUT  B (ALTERNATIVES  I AND  2) 


Table  D2-1. 

Schedule  For  Solar  Farm  Layout  B Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Exclusion  Fencing 

98 

61 

37 

0 

0 

Roads  and  Staging  Areas 

89 

44 

15 

15 

15 

Construction  Offices 

43 

0 

43 

0 

0 

Security  Fencing 

148 

0 

42 

64 

42 

Site  Clearing 

161 

0 

42 

64 

55 

Site  Grading 

161 

0 

37 

64 

60 

Array  Support  Posts 

141 

0 

21 

64 

56 

Trenching  and  Cables 

141 

0 

16 

64 

61 

Soil  Compacting 

141 

0 

21 

64 

56 

On-Site  Power  Poles 

49 

0 

7 

21 

21 

Switchgear  Facilities 

140 

0 

16 

64 

60 

On-Site  Substation 

43 

0 

21 

22 

0 

Solar  Array  Assembly 

141 

0 

21 

64 

56 

On-Site  Power  Lines 

49 

0 

7 

21 

21 

Net  Construction  Days 

250 

61 

64 

64 

61 

2012  Activity 

Roads  and  Staging  Areas 

30 

15 

15 

0 

0 

Site  Clearing 

181 

61 

64 

56 

0 

Site  Grading 

181 

56 

64 

61 

0 

Array  Support  Posts 

201 

51 

64 

64 

22 

Trenching  and  Cables 

201 

46 

64 

64 

27 

Soil  Compacting 

221 

61 

64 

64 

32 

On-Site  Power  Poles 

70 

21 

21 

21 

7 

Switchgear  Facilities 

220 

61 

64 

64 

31 

Solar  Array  Assembly 

221 

61 

64 

64 

32 

On-Site  Power  Lines 

77 

21 

21 

21 

14 

Permanent  Buildings 

54 

54 

0 

0 

0 

Functional  Testing 

200 

21 

64 

64 

64 

Net  Construction  Days 

253 

61 

64 

64 

64 

2013  Activity 

Functional  Testing 

21 

21 

0 

0 

0 

Soil  De-Compacting 

21 

21 

0 

0 

0 

Site  Cleanup 

21 

21 

0 

0 

0 

Net  Construction  Days 

34 

34 

0 

0 

0 

Available  Work  Days  Per  Quarter 

61 

64 

64 

64  I 


Table  D2-2. 

Equipment  Use  For  Solar  Farm  Layout  B Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activity 

Exclusion  Fencing 

36.2 

7 

16 

1,492 

4,087 

Roads  and  Staging  Areas 

42.6 

23 

41 

5,663 

32,632 

Construction  Offices 

9.7 

1 1 

25 

2,763 

6,757 

Security  Fencing 

83.7 

9 

20 

2,888 

8,310 

Site  Clearing 

1,766.4 

18 

30 

10,635 

36,703 

Site  Grading 

1,766.4 

27 

47 

19,385 

169,124 

Array  Support  Posts 

1,545.6 

26 

47 

13,174 

36,006 

Trenehing  and  Cables 

772.8 

11 

20 

5,663 

24,240 

Soil  Compacting 

1,545.6 

13 

22 

6,360 

71,771 

On-Site  Power  Poles 

7.2 

8 

15 

569 

1,883 

Switchgear  Facilities 

6.7 

11 

19 

2,401 

9,289 

On-Site  Substation 

14.4 

29 

70 

2,049 

7,690 

Solar  Array  Assembly 

1,545.6 

78 

133 

41,521 

63,538 

On-Site  Power  Lines 

7.2 

13 

20 

2,313 

9,073 

2011  Totals 

1,938.6 

284 

525 

116,876 

481,102 

2012  Activity 

Roads  and  Staging  Areas 

29.4 

23 

38 

1,815 

10,497 

Site  Clearing 

1,987.2 

18 

30 

11,868 

40,451 

Site  Grading 

1,987.2 

27 

47 

21,792 

190,109 

Array  Support  Posts 

2,208.0 

27 

48 

19,041 

54,991 

Trenching  and  Cables 

1,104.0 

1 1 

20 

7,594 

32,684 

Soil  Compacting 

2,428.8 

13 

22 

9,967 

112,454 

On-Site  Power  Poles 

10.3 

8 

15 

812 

2,674 

Switchgear  Facilities 

9.5 

11 

18 

3,740 

14,261 

Solar  Array  Assembly 

2,428.8 

78 

132 

65,055 

98,667 

On-Site  Power  Lines 

11.4 

13 

20 

3,634 

14,249 

Permanent  Buildings 

2.9 

15 

34 

1,032 

3,082 

Functional  Testing 

1.0 

33 

37 

43,563 

14,903 

2012  Totals 

2,470.6 

277 

461 

189,914 

589,023 

2013  Activity 

Functional  Testing 

1.0 

31 

33 

4,465 

1,405 

Soil  De-Compacting 

1,534.9 

16 

32 

1,115 

6,217 

Site  Cleanup 

250.0 

7 

13 

284 

1,263 

2013  Totals 

1,784.9 

54 

78 

5,864 

8,885 

Table  D2-3. 

Traffic  Generation  For  Solar  Farm  Layout  B Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Exclusion  Fencing 

29 

42 

4 

5 

0.2 

Roads  and  Staging  Areas 

31 

44 

4 

6 

0.6 

Construction  Offices 

30 

43 

4 

5 

3.5 

Security  Fencing 

30 

43 

4 

5 

5.4 

Site  Clearing 

38 

54 

5 

6 

2.3 

Site  Grading 

37 

53 

5 

6 

0.8 

Array  Support  Posts 

46 

66 

6 

8 

8.1 

Trenching  and  Cables 

21 

30 

3 

4 

1.2 

Soil  Compacting 

21 

30 

3 

3 

0.4 

On-Site  Power  Poles 

18 

26 

2 

3 

0.4 

Switchgear  Facilities 

24 

34 

3 

4 

2.8 

On-Site  Substation 

46 

66 

6 

8 

9.9 

Solar  Array  Assembly 

175 

251 

21 

30 

48.2 

On-Site  Power  Lines 

23 

33 

3 

4 

0.3 

2011  Totals 

569 

815 

73 

97 

84 

2012  Activity 

Roads  and  Staging  Areas 

31 

44 

4 

5 

1.1 

Site  Clearing 

38 

54 

4 

6 

0.2 

Site  Grading 

37 

53 

4 

5 

0.8 

Array  Support  Posts 

47 

67 

4 

5 

8.0 

Trenching  and  Cables 

21 

30 

5 

6 

1.2 

Soil  Compacting 

21 

30 

5 

6 

0.4 

On-Site  Power  Poles 

18 

26 

6 

8 

0.3 

Switchgear  Facilities 

24 

34 

3 

4 

2.8 

Solar  Array  Assembly 

175 

251 

3 

3 

47.4 

On-Site  Power  Lines 

23 

33 

2 

3 

0.2 

Permanent  Buildings 

30 

43 

3 

4 

2.8 

Functional  Testing 

15 

21 

6 

8 

0.1 

2012  Totals 

480 

686 

21 

30 

65 

2013  Activity 

Functional  Testing 

33 

47 

5 

6 

0.1 

o 


Soil  Dc-Compacting 

21 

30 

3 

4 

1.9 

Site  Cleanup 

19 

27 

3 

4 

1.0 

2013  Totals 

73 

104 

11 

14 

3 

Table  D2-4. 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  2011  Construction 


Parameter 

Exclusion 

Fencing 

Access 

Roads 

and 

Staging 

Areas 

Construction 

Offices 

Security 

Fencing 

Site 

Clearing 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

50% 

75% 

75% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

6.4% 

6.1% 

1 .4% 

2.9% 

3.0% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.37 

0.48 

9.68 

0.57 

11.00 

Days  of  Disturbance 

98 

89 

43 

148 

161 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

80.0 

80.0 

40.0 

80.0 

Controlled  PM  10  Rate,  Ibs/acre- 
day 

1.4 

1.4 

1.4 

1.4 

2.8 

Demolition  PM  10,  total  pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-4  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  201 1 Construction 


Parameter 

Site 

Grading 

Array 

Support 

Posts 

Trenching 
and  Cables 

Soil 

Compacting 

On-Site 

Power 

Poles 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

50% 

50% 

50% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

3.1% 

1 .5% 

3.4% 

3.3% 

3.3% 

Area  Disturbed  on  a Typical 
Day,  acres 

11.00 

11.00 

5.50 

11.00 

0.15 

Days  of  Disturbance 

161 

141 

141 

141 

49 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

80.0 

60.0 

40.0 

40.0 

40.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

2.8 

2.1 

1.4 

0.7 

0.7 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-4  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  2011  Construction 


Parameter 

Switchgear 

Facilities 

On-Site 

Substation 

Solar  Array 
Assembly 

On-Site 

Power 

Lines 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

75% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

1 .5% 

2.2% 

3.3% 

3.3% 

Area  Disturbed  on  a Typieal 
Day,  acres 

0.05 

14.40 

1 1.00 

0.15 

Days  of  Disturbance 

140 

43 

141 

49 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

40.0 

40.0 

40.0 

40.0 

Controlled  PM  10  Rate, 
Ibs/acrc-day 

0.7 

0.7 

0.7 

0.7 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

Construction  Blasting  PM  1 0, 
total  pounds 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-5. 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  2012  Construction 


Parameter 

Access 

Roads 

and 

Staging 

Areas 

Site 

Clearing 

Site  Grading 

Array 

Support 

Posts 

Trenching 

and 

Cables 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

50% 

50% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

5.4% 

4.6% 

4.4% 

3.8% 

4.1% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.98 

11.00 

11.00 

11.00 

5.50 

Days  of  Disturbance 

30 

181 

181 

201 

201 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

80.0 

80.0 

80.0 

60.0 

40.0 

Controlled  PM  10  Rate,  Ibs/acrc- 
day 

1.4 

2.8 

2.8 

2.1 

1.4 

Demolition  PM  10,  total  pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-5  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  2012  Construction 


Parameter 

Soil 

Compacting 

On-Site 

Power 

Poles 

Switchgear 

Facilities 

Solar 

Array 

Assembly 

On-Site 

Power 

Lines 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effeetiveness 

75% 

75% 

75% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

4.5% 

4.6% 

3.9% 

4.5% 

4.6% 

Area  Disturbed  on  a Typical 
Day,  acres 

11.00 

0.15 

0.04 

11.00 

0.15 

Days  of  Disturbance 

221 

70 

220 

221 

77 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

40.0 

40.0 

40.0 

40.0 

Controlled  PM  1 0 Rate, 
Ibs/acre-day 

0.7 

0.7 

0.7 

0.7 

0.7 

Demolition  PMIO,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PMIO, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-5  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  2012  Construction 


Parameter 

Permanent 

Buildings 

Functional 

Testing 

Assumed  Soil  Texture  Class 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

9.4% 

3.5% 

Area  Disturbed  on  a Typical 
Day,  acres 

2.88 

1.00 

Days  of  Disturbance 

54 

200 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

80.0 

40.0 

Controlled  PMIO  Rate, 
Ibs/acrc-day 

1.4 

0.7 

Demolition  PMIO,  total 
pounds 

0 

0 

Construction  Blasting  PMIO, 
total  pounds 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

20,864 

0 

PM2.5  fraction  of  engine 
exhaust  PMIO 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PMIO 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

o 


Table  D2-6. 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  B,  2013  Construction 


Parameter 

Functional 

Testing 

Soil  De- 
Compacting 

Site 

Cleanup 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

Soil  PM  10  Fraetion 

7.0% 

7.0% 

7.0% 

Aetive  Dust  Control  Program 
Effeetiveness 

75% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

9.4% 

9.4% 

9.4% 

Area  Disturbed  on  a Typieal 
Day,  acres 

1.00 

73.09 

11.90 

Days  of  Disturbance 

21 

21 

21 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

40.0 

40.0 

16.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

0.7 

0.7 

0.3 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

o 


SOLAR  FARM  CONSTRUCTION,  LAYOUT  C (ALTERNATIVE  3) 


Table  D2-7. 

Schedule  for  Solar  Farm  Layout  C Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Exclusion  Fencing 

86 

61 

25 

0 

0 

Roads  and  Staging  Areas 

89 

44 

15 

15 

15 

Construction  Offices 

43 

0 

43 

0 

0 

Security  Fencing 

129 

0 

42 

64 

23 

Site  Clearing 

160 

0 

42 

64 

54 

Site  Grading 

160 

0 

37 

64 

59 

Array  Support  Posts 

140 

0 

21 

64 

55 

Trenching  and  Cables 

140 

0 

16 

64 

60 

Soil  Compaeting 

140 

0 

21 

64 

55 

On-Site  Power  Poles 

49 

0 

7 

21 

21 

Switehgear  Faeilities 

140 

0 

16 

64 

60 

On-Site  Substation 

43 

0 

21 

22 

0 

Solar  Array  Assembly 

140 

0 

21 

64 

55 

On-Site  Power  Lines 

49 

0 

7 

21 

21 

Net  Construction  Days 

249 

61 

64 

64 

60 

2012  Activity 

Roads  and  Staging  Areas 

30 

15 

15 

0 

0 

Site  Clearing 

180 

61 

64 

55 

0 

Site  Grading 

173 

56 

64 

53 

0 

Array  Support  Posts 

192 

51 

64 

64 

13 

Trenching  and  Cables 

192 

46 

64 

64 

18 

Soil  Compaeting 

220 

61 

64 

64 

31 

On-Site  Power  Poles 

70 

21 

21 

21 

7 

Switchgear  Facilities 

220 

61 

64 

64 

31 

Solar  Array  Assembly 

215 

61 

64 

64 

26 

On-Site  Power  Lines 

77 

21 

21 

21 

14 

Permanent  Buildings 

54 

54 

0 

0 

0 

Functional  Testing 

200 

21 

64 

64 

64 

Net  Construction  Days 

253 

61 

64 

64 

64 

2013  Activity 

Functional  Testing 

21 

21 

0 

0 

0 

Soil  De-Compaeting 

21 

21 

0 

0 

0 

Site  Cleanup 

21 

21 

0 

0 

0 

Net  Construction  Days 

34 

34 

0 

0 

0 

Available  Work  Days  Per  Quarter 

61 

64 

64 

64 

Table  D2-8. 

Equipment  Use  for  Solar  Farm  Layout  C Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activitv 

Exclusion  Fencing 

17.3 

7 

16 

1,103 

3,217 

Roads  and  Staging  Areas 

■39.0 

22 

40 

5,328 

30,481 

Construction  Offices 

9.7 

1 1 

25 

2,763 

6,757 

Security  Fencing 

45.9 

9 

20 

2,200 

6,627 

Site  Clearing 

1,273.6 

15 

25 

7,775 

27,123 

Site  Grading 

1,273.6 

21 

38 

14,889 

127,558 

Array  Support  Posts 

1,114.4 

22 

40 

10,722 

30,745 

Trenching  and  Cables 

557.2 

11 

20 

4,786 

21,484 

Soil  Compacting 

1,114.4 

11 

19 

5,233 

57,285 

On-Site  Power  Poles 

6.0 

8 

15 

569 

1,880 

Switchgear  Faeilities 

5.0 

11 

19 

2,376 

9,009 

On-Site  Substation 

14.4 

29 

70 

2,049 

7,690 

Solar  Array  Assembly 

1,114.4 

60 

108 

31,475 

49,824 

On-Site  Power  Lines 

6.0 

13 

20 

2,088 

8,413 

2011  Totals 

1,385.5 

250 

475 

93,354 

388,093 

2012  Activitv 

Roads  and  Staging  Areas 

19.5 

22 

36 

1,590 

9,229 

Site  Clearing 

1,432.8 

15 

25 

8,716 

30,214 

Site  Grading 

1,965.6 

21 

38 

16,097 

137,889 

Array  Support  Posts 

2,184.0n 

22 

41 

14,703 

42,128 

Trenching  and  Cables 

1,092.0 

11 

20 

6,431 

28,264 

Soil  Compacting 

1,751.2 

11 

19 

8,224 

89,993 

On-Site  Power  Poles 

8.6 

8 

15 

812 

2,673 

Switchgear  Facilities 

7.1 

11 

19 

3,729 

14,074 

Solar  Array  Assembly 

1,711.6 

60 

107 

48,306 

75,725 

On-Site  Power  Lines 

9.5 

13 

20 

3,280 

13,211 

Permanent  Buildings 

2.9 

15 

34 

1,033 

3,089 

Functional  Testing 

1.0 

26 

30 

33,763 

11,950 

2012  Totals 

1,741.1 

235 

404 

146,684 

458,440 

2013  Activitv 

Functional  Testing 

1.0 

24 

26 

3,436 

1,098 

Soil  De-Compacting 

1,192.4 

13 

25 

844 

5,555 

Site  Cleanup 

200.0 

7 

13 

283 

1,328 

o 


2013  Totals 

1,392.4 

44 

64 

4,563 

7,981 

Table  D2-9. 

Traffic  Generation  From  Solar  Farm  Layout  C Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Exclusion  Fencing 

29 

42 

4 

5 

0.2 

Roads  and  Staging  Areas 

30 

43 

4 

5 

0.6 

Construction  Offices 

30 

43 

4 

5 

3.5 

Security  Fencing 

30 

43 

4 

5 

5.2 

Site  Clearing 

35 

50 

4 

6 

2.2 

Site  Grading 

31 

44 

4 

5 

0.6 

Array  Support  Posts 

42 

60 

5 

7 

6.1 

Trenching  and  Cables 

21 

30 

3 

4 

0.9 

Soil  Compacting 

19 

27 

2 

3 

0.3 

On-Site  Power  Poles 

18 

26 

2 

3 

0.4 

Switehgear  Facilities 

24 

34 

3 

4 

2.1 

On-Site  Substation 

46 

66 

6 

8 

9.9 

Solar  Array  Assembly 

157 

225 

19 

26 

36.7 

On-Site  Power  Lines 

23 

33 

3 

4 

0.3 

2011  Totals 

535 

766 

67 

90 

69 

2012  Activity 

Roads  and  Staging  Areas 

30 

43 

4 

5 

1.0 

Site  Clearing 

35 

50 

4 

6 

2.2 

Site  Grading 

31 

44 

4 

5 

0.6 

Array  Support  Posts 

42 

60 

4 

5 

6.1 

Trenching  and  Cables 

21 

30 

5 

6 

0.9 

Soil  Compacting 

19 

27 

5 

6 

0.3 

On-Site  Power  Poles 

18 

26 

6 

8 

0.3 

Switchgear  Faeilities 

24 

34 

3 

4 

2.1 

Solar  Array  Assembly 

157 

225 

3 

3 

37.6 

On-Site  Power  Lines 

23 

33 

2 

3 

0.2 

Permanent  Buildings 

30 

43 

3 

4 

2.9 

Functional  Testing 

15 

21 

6 

8 

0.1 

2012  Totals 

445 

636 

21 

30 

54 

2013  Activity 

Functional  Testing 

26 

37 

3 

5 

0.2 

Soil  Dc-Compacting 

18 

26 

2 

3 

1.3 

Site  Cleanup 

19 

27 

2 

4 

0.6 

2013  Totals 

63 

90 

7 

12 

2 

Table  D2-10. 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  201 1 Construction 


Parameter 

Exclusion 

Fencing 

Access 

Roads 

and 

Staging 

Areas 

Construction 

Offices 

Security 

Fencing 

Site 

Clearing 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraetion 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Aetive  Dust  Control  Program 
Effeetiveness 

50% 

75% 

75% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

7.1% 

6.1% 

1.4% 

2.7% 

3.0% 

Area  Disturbed  on  a Typieal 
Day,  aeres 

0.20 

0.44 

9.68 

0.36 

7.96 

Days  of  Disturbanee 

86 

89 

43 

129 

160 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

80.0 

80.0 

40.0 

80.0 

Controlled  PM  10  Rate,  Ibs/acrc- 
day 

1.4 

1.4 

1.4 

1.4 

2.8 

Demolition  PM  10,  total  pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-10  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  2011  Construction 


Parameter 

Site 

Grading 

Array 

Support 

Posts 

Trenching 
and  Cables 

Soil 

Compacting 

On-Site 

Power 

Poles 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraetion 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

50% 

50% 

50% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

3.1% 

1 .6% 

3.4% 

3.3% 

3.3% 

Area  Disturbed  on  a Typical 
Day,  acres 

, 7.96 

7.96 

3.98 

7.96 

0.12 

Days  of  Disturbance 

160 

140 

140 

140 

49 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

80.0 

60.0 

40.0 

40.0 

40.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

2.8 

2.1 

1.4 

0.7 

0.7 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-10  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  2011  Construction 


Parameter 

Switchgear 

Facilities 

On-Site 

Substation 

Solar  Array 
Assembly 

On-Site 

Power 

Lines 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

75% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

1 .5% 

2.2% 

3.3% 

3.3% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.04 

14.40 

7.96 

0.12 

Days  of  Disturbance 

140 

43 

140 

49 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

40.0 

40.0 

40.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

0.7 

0.7 

0.7 

0.7 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

Construction  Blasting  PM  1 0, 
total  pounds 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-11. 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  2012  Construction 


Parameter 

Access 

Roads 

and 

Staging 

Areas 

Site 

Clearing 

Site  Grading 

Array 

Support 

Posts 

Trenching 

and 

Cables 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

50% 

50% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

5.4% 

4.6% 

4.5% 

4.0% 

4.1% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.65 

7.96 

7.96 

7.96 

3.98 

Days  of  Disturbance 

30 

180 

173 

192 

192 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

80.0 

80.0 

80.0 

60.0 

40.0 

Controlled  PM  10  Rate,  Ibs/acrc- 
day 

1.4 

2.8 

2.8 

2.1 

1.4 

Demolition  PM  10,  total  pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-11  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  2012  Construction 


Parameter 

Soil 

Compacting 

On-Site 

Power 

Poles 

Switchgear 

Facilities 

Solar 

Array 

Assembly 

On-Site 

Power 

Lines 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

75% 

75% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

4.5% 

4.6% 

3.9% 

4.5% 

4.6% 

Area  Disturbed  on  a Typical 
Day,  acres 

7.96 

0.12 

0.03 

7.96 

0.12 

Days  of  Disturbance 

220 

70 

220 

215 

77 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

40.0 

40.0 

40.0 

40.0 

Controlled  PMIO  Rate, 
Ibs/acrc-day 

0.7 

0.7 

0.7 

0.7 

0.7 

Demolition  PMIO,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting  PMIO, 
total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

o 


Painted  Surface  Area,  square 
feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-11  (continued). 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  2012  Construetion 


Parameter 

Permanent 

Buildings 

Functional 

Testing 

Assumed  Soil  Texture  Class 

sand 

sand 

Soil  PMIO  Fraction 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

9.4% 

3.5% 

Area  Disturbed  on  a Typical 
Day,  acres 

2.88 

1.00 

Days  of  Disturbance 

54 

200 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

80.0 

40.0 

Controlled  PMIO  Rate, 
Ibs/acrc-day 

1.4 

0.7 

Demolition  PM  1 0,  total 
pounds 

0 

0 

Construction  Blasting  PMIO, 
total  pounds 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

20,864 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PMIO 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

o 


Table  D2-12. 

Fugitive  Emissions  Parameters  For  Solar  Farm  Layout  C,  2013  Construction 


Parameter 

Functional 

Testing 

Soil  De- 
Compacting 

Site 

Cleanup 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

75% 

75% 

75% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

Natural  Dust  Control,  Annual 
Basis 

9.4% 

9.4% 

9.4% 

Area  Disturbed  on  a Typical 
Day,  acres 

1.00 

56.78 

9.52 

Days  of  Disturbance 

21 

21 

21 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

40.0 

40.0 

16.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

0.7 

0.7 

0.3 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

GEN-TIE  LINE  CONSTRUCTION,  ALIGNMENT  A-I  (ALTERNATIVE  I) 


Table  D2-I3. 

Schedule  for  Gen  Tie  Line  A-1  Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Site  Preparation 

15 

15 

0 

0 

0 

Tower  Foundations 

45 

45 

0 

0 

0 

Tower  Assembly  and 
Ereetion 

65 

15 

50 

0 

0 

Power  Line  Stringing 

45 

0 

10 

35 

0 

Testing 

21 

0 

0 

21 

0 

Net  Construction  Days 

176 

60 

60 

56 

0 

2012  Activity 

Site  Cleanup 

21 

0 

0 

21 

0 

Net  Construction  Days 

21 

0 

0 

21 

0 

Available  Work  Days  Per  Quarter 

61 

64 

64 

64 

Site  Preparation  and  Tower  Foundations  p 


lases  would  overlap.  Other  phases  would  not  overlap. 


Table  D2-14. 

Equipment  Use  for  Gen  Tie  Line  A-I  Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activity 

Site  Preparation 

76.7 

7 

21 

407 

2,781 

Tower  Foundations 

1.0 

24 

56 

1,588 

6,182 

Tower  Assembly  and 
Erection 

38.4 

9 

15 

1,697 

6,622 

Power  Line  Stringing 

38.4 

18 

30 

1,798 

11,416 

Testing 

18.0 

2 

2 

109 

913 

2011  Totals 

76.7 

60 

124 

5,600 

27,913 

2012  Activity 

Site  Cleanup 

18.0 

4 

4 

70 

192 

2012  Totals 

18.0 

4 

4 

70 

192 

Table  D2-15. 

Traffic  Generation  From  Gen  Tie  Line  A-1  Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Site  Preparation 

20 

0 

0 

35 

3.7 

Tower  Foundations 

30 

0 

0 

53 

23.5 

Tower  Assembly  and 
Erection 

20 

0 

0 

35 

2.4 

Power  Line  Stringing 

30 

0 

0 

53 

1.8 

Testing 

5 

0 

0 

8 

0.0 

201 1 Maximum 

50 

0 

0 

88 

27 

2012  Activity 

Site  Cleanup 

9 

0 

0 

14 

0 

2012  Maximum 

9 

0 

0 

14 

0 

Site  Preparation  and  Tower 


oundations  phases  would  overlap.  Other  phases  would  not  overlap. 


Table  D2-16. 

Fugitive  Emissions  Parameters  For  Gen  Tie  Line  A-1,  201 1 Construction 


Parameter 

Site 

Preparation 

Tower 

Foundations 

Tower 

Assembly 

and 

Erection 

Power 

Line 

Stringing 

Testing 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

0% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

9.4% 

9.4% 

3.3% 

2.6% 

2.9% 

Area  Disturbed  on  a Typical 
Day,  acres 

5.11 

0.02 

0.59 

0.85 

0.86 

Days  of  Disturbance 

15 

45 

65 

45 

21 

Uncontrolled  TSP  Rate, 

40.0 

80.0 

80.0 

40.0 

20.0 

Ibs/acrc-day 

Controlled  PM  10  Rate, 
Ibs/acrc-day 

1.4 

2.8 

2.8 

1.4 

1.4 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting 
PM  10,  total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area, 
square  feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  1 0 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-17. 

Fugitive  Emissions  Parameters  For  Gen  Tie  Line  A-1,  2012  Construction 


Parameter 

Site 

Cleanup 

Assumed  Soil  Texture  Class 

sand 

Soil  PM  10  Fraction 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

Natural  Dust  Control,  Annual 
Basis 

2.9% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.86 

Days  of  Disturbance 

21 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

20.0 

Controlled  PM  1 0 Rate,  Ibs/acrc- 
day 

0.7 

Demolition  PM  10,  total  pounds 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

Acres  of  asphalt  paving 

0.00 

Painted  Surface  Area,  square 
feet 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

o 


GEN-TIE  LINE  CONSTRUCTION,  ALIGNMENT  A-2  (ALTERNATIVE  3) 


Table  D2-I8. 

Schedule  for  Gen  Tie  Line  A-2  Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Site  Preparation 

15 

15 

0 

0 

0 

Tower  Foundations 

45 

45 

0 

0 

0 

Tower  Assembly  and 
Erection 

65 

15 

50 

0 

0 

Power  Line  Stringing 

45 

0 

10 

35 

0 

Testing 

21 

0 

0 

21 

0 

Net  Construction  Days 

176 

60 

60 

56 

0 

2012  Activity 

Site  Cleanup 

21 

0 

0 

21 

0 

Net  Construction  Days 

21 

0 

0 

21 

0 

Available  Work  Days  Per  Quarter 

61 

64 

64 

64 

Site  Preparation  and  Tower  Foundations  phases 


would  overlap.  Other  phases  would  not  overlap. 


Table  D2-I9. 

Equipment  Use  for  Gen  Tie  Line  A-2  Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activity 

Site  Preparation 

62.3 

7 

21 

407 

2,781 

Tower  Foundations 

1.0 

24 

56 

1,566 

5,976 

Tower  Assembly  and 
Erection 

31.2 

9 

15 

1,693 

6,581 

Power  Line  Stringing 

31.2 

18 

30 

1,798 

11,416 

Testing 

21.0 

2 

2 

109 

913 

2011  Totals  n 

62.3 

60 

124 

5,573 

27,668 

2012  Activity 

Site  Cleanup 

21 

4 

4 

70 

192 

2012  Totals 

21 

4 

4 

70 

192 

o 


Table  D2-20. 

Traffic  Generation  From  Gen  Tie  Line  A-2  Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Site  Preparation 

20 

0 

0 

35 

3.7 

Tower  Foundations 

30 

0 

0 

53 

20.2 

Tower  Assembly  and 
Erection 

20 

0 

0 

35 

1.9 

Power  Line  Stringing 

30 

0 

0 

53 

1.8 

Testing 

5 

0 

0 

8 

0.0 

201 1 Maximum 

50 

0 

0 

88 

24 

2012  Activib 

Site  Cleanup 

9 

0 

0 

14 

0 

2012  Maximum 

9 

0 

0 

14 

0 

Site  Preparation  and  Tower 


oundations  phases  would  overlap.  Other  phases  would  not  overlap. 


Table  D2-21. 

Fugitive  Emissions  Parameters  For  Gen  Tie  Line  A-2,  2011  Construction 


Parameter 

Site 

Preparation 

Tower 

Foundations 

Tower 

Assembly 

and 

Erection 

Power 

Line 

Stringing 

Testing 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

0% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

9.4% 

9.4% 

3.3% 

2.6% 

2.9% 

Area  Disturbed  on  a Typical 
Day,  acres 

4.15 

0.02 

0.48 

0.69 

1.00 

Days  of  Disturbance 

15 

45 

65 

45 

21 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

80.0 

80.0 

40.0 

20.0 

Controlled  PM  10  Rate, 
Ibs/acrc-day 

1.4 

2.8 

2.8 

1.4 

1.4 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construetion  Blasting 
PM  1 0,  total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area, 
square  feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-22. 

Fugitive  Emissions  Parameters  For  Gen  Tie  Line  A-2,  2012  Construction 


Parameter 

Site 

Cleanup 

Assumed  Soil  Texture  Class 

sand 

Soil  PM  10  Fraction 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

Natural  Dust  Control,  Annual 
Basis 

2.9% 

Area  Disturbed  on  a Typical 
Day,  acres 

1.00 

Days  of  Disturbance 

21 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

20.0 

Controlled  PM  10  Rate,  Ibs/acrc- 
day 

0.7 

Demolition  PM  10,  total  pounds 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

Acres  of  asphalt  paving 

0.00 

Painted  Surface  Area,  square 
feet 

0 

PM2.5  fraction  of  engine 

92.0% 

exhaust  PM  1 0 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

o 


GEN-TIE  LINE  CONSTRUCTION,  ALIGNMENT  B-2  (ALTERNATIVE  2) 


Table  D2-23. 

Schedule  for  Gen  Tie  Line  B-2  Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Site  Preparation 

15 

15 

0 

0 

0 

Tower  Foundations 

45 

45 

0 

0 

0 

Tower  Assembly  and 
Erection 

65 

15 

50 

0 

0 

Power  Line  Stringing 

45 

0 

10 

35 

0 

Testing 

21 

0 

0 

21 

0 

Net  Construction  Days 

176 

60 

60 

56 

0 

2012  Activity 

Site  Cleanup 

21 

0 

0 

21 

0 

Net  Construction  Days 

21 

0 

0 

21 

0 

Available  Work  Days  Per  Quaker 

61 

64 

64 

64 

Site  Preparation  and  Tower  Foundations  phases  would  overlap.  Other  phases  would  not  overlap. 


Table  D2-24. 

Equipment  Use  for  Gen  Tie  Line  B-2  Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activity 

Site  Preparation 

62.1 

7 

21 

407 

2,781 

Tower  Foundations 

1.0 

24 

56 

1,568 

5,993 

Tower  Assembly  and 
Erection 

31.1 

9 

15 

1,694 

6,589 

Power  Line  Stringing 

31.1 

18 

30 

1,798 

11,416 

Testing 

12.0 

2 

2 

109 

913 

2011  Totals 

62.1 

60 

124 

5,576 

27,691 

2012  Activity 

Site  Cleanup 

12.0 

4 

4 

70 

192 

2012  Totals 

12.0 

4 

4 

70 

192 

G 


Table  D2-25. 

Traffic  Generation  From  Gen  Tie  Line  B-2  Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Site  Preparation 

20 

0 

0 

35 

3.7 

Tower  Foundations 

30 

0 

0 

53 

21.1 

Tower  Assembly  and 
Ereetion 

20 

0 

0 

35 

2.0 

Power  Line  Stringing 

30 

0 

0 

53 

1.8 

Testing 

5 

0 

0 

8 

0.0 

2011  Maximum 

50 

0 

0 

88 

25 

2012  Activity 

Site  Cleanup 

9 

0 

0 

14 

0 

2012  Maximum 

9 

0 

0 

14 

0 

Site  Preparation  and  Tower 


oundations  phases  would  overlap.  Other  phases  would  not  overlap. 


Table  D2-26. 

Fugitive  Emissions  Parameters  For  Gen  Tie  Line  B-2,  2011  Construction 


Parameter 

Site 

Preparation 

Tower 

Foundations 

Tower 

Assembly 

and 

Erection 

Power 

Line 

Stringing 

Testing 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

0% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

9.4% 

9.4% 

3.3% 

2.6% 

2.9% 

Area  Disturbed  on  a Typical 
Day,  acres 

4.14 

0.02 

0.48 

0.69 

0.57 

Days  of  Disturbance 

15 

45 

65 

45 

21 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

40.0 

80.0 

80.0 

40.0 

20.0 

Controlled  PM  10  Rate, 
Ibs/acrc-day 

1.4 

2.8 

2.8 

1.4 

1.4 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting 
PM  10,  total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area, 
square  feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  1 0 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

o 


Table  D2-27. 

Fugitive  Emissions  Parameters  For  Gen  Tie  Line  B-2,  2012  Construction 


Parameter 

Site 

Cleanup 

Assumed  Soil  Texture  Class 

sand 

Soil  PM  10  Fraction 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

Natural  Dust  Control,  Annual 
Basis 

2.9% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.57 

Days  of  Disturbance 

21 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

20.0 

Controlled  PM  10  Rate,  Ibs/acrc- 
day 

0.7 

Demolition  PM  10,  total  pounds 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

Acres  of  asphalt  paving 

0.00 

Painted  Surface  Area,  square 

0 

feet 

PM2.5  fraetion  of  engine 
exhaust  PM  1 0 

92.0% 

PM2.5  fraetion  of  fugitive  dust 
PMIO 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

o 


RED  BLUFF  SUBSTATION  CONSTRUCTION,  SITE  A (ALTERNATIVES  1 AND  3) 


Table  D2-28. 

Schedule  for  Red  Bluff  Substation  A Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Access  Road  Improvements 

40 

0 

40 

0 

0 

Site  Fencing 

25 

0 

20 

5 

0 

Site  Clearing 

60 

0 

0 

59 

1 

Grading  and  Compacting 

60 

0 

0 

0 

60 

Net  Construction  Days 

185 

0 

60 

64 

61 

2012  Activity 

Trenching  and  Foundations 

20 

20 

0 

0 

0 

Equipment  Pads 

30 

30 

0 

0 

0 

Equipment  Installation 

90 

10 

64 

16 

0 

Power  Line  Connections 

60 

0 

0 

45 

15 

Testing 

45 

0 

0 

0 

45 

Net  Construction  Days 

245 

60 

64 

61 

60 

2013  Activity 

Testing 

45 

45 

0 

0 

0 

Driveways  and  Walls 

40 

15 

25 

0 

0 

Site  Cleanup 

15 

0 

15 

0 

0 

Net  Construction  Days 

100 

60 

40 

0 

0 

Available  Work  Days  Per  Quarter 

61 

64 

64 

64 

Construction  phases  would  not  overlap. 


Table  D2-29. 

Equipment  Use  for  Red  Bluff  Substation  A Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activity 

Access  Road  Improvements 

1.2 

5 

12 

395 

3,283 

Site  Fencing 

3.5 

6 

14 

298 

848 

Site  Clearing 

114.0 

6 

17 

1,065 

4,939 

Grading  and  Compaeting 

114.0 

9 

17 

1,642 

11,678 

o 


2011  Totals 

118.7 

26 

60 

3,401 

20,747 

2012  Activity 

Trenching  and  Foundations 

1 14.0 

12 

21 

511 

2,257 

Equipment  Pads 

1 14.0 

8 

24 

999 

8,210 

Equipment  Installation 

114.0 

8 

15 

1,977 

11,689 

Power  Line  Connections 

22.5 

10 

20 

1,180 

4,882 

Testing 

1.0 

1 

1 

88 

725 

2012  Totals 

114.0 

39 

81 

4,755 

27,763 

2013  Activity 

Testing 

1.0 

1 

1 

88 

717 

Driveways  and  Walls 

26.3 

8 

41 

1,226 

6,639 

Site  Cleanup 

5.0 

3 

6 

59 

162 

2013  Totals 

32.3 

12 

48 

1,372 

7,518 

Table  D2-30. 

Traffic  Generation  From  Red  Bluff  Substation  A Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Access  Road 
Improvements 

6 

0 

0 

10 

2.2 

Site  Fencing 

10 

0 

0 

16 

0.6 

Site  Clearing 

8 

0 

0 

13 

0.4 

Grading  and  Compacting 

11 

0 

0 

18 

0.3 

2011  Maximum 

11 

0 

0 

18 

2 

2012  Activity 

Trenching  and 
Foundations 

13 

0 

0 

20 

3.1 

Equipment  Pads 

12 

0 

0 

19 

116.6 

Equipment  Installation 

12 

0 

0 

19 

21.3 

Power  Line  Connections 

14 

0 

0 

22 

0.5 

Testing 

2 

0 

0 

4 

0.0 

2012  Maximum 

14 

0 

0 

22 

117 

2013  Activity 

Testing 

2 

0 

0 

4 

0.0 

Driveways  and  Walls 

10 

0 

0 

20 

86.9 

Site  Cleanup 

5 

0 

0 

10 

0.5 

2013  Maximum 

10 

0 

0 

20 

87 

Construction  phases  would  not  overlap. 


Table  D2-31. 

Fugitive  Emissions  Parameters  For  Red  Bluff  Substation  A,  2011  Construction 


Parameter 

Access  Road 
Improvements 

Site 

Fencing 

Site 

Clearing 

Grading 

and 

Compacting 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

1.4% 

1.7% 

2.9% 

4.3% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.03 

0.12 

1.90 

1.90 

Days  of  Disturbanee 

40 

25 

60 

60 

Uncontrolled  TSP  Rate, 
Ibs/aere-day 

80.0 

40.0 

80.0 

80.0 

Controlled  PM  10  Rate, 
Ibs/aere-day 

2.8 

1.4 

2.8 

2.8 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

Construction  Blasting 
PM  1 0,  total  pounds 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

Painted  Surfaee  Area, 
square  feet 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  1 0 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraetion  of  spray 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-33. 

Fugitive  Emissions  Parameters  For  Red  Bluff  Substation  A,  2012  Construction 


Parameter 

Trenching 

and 

Foundations 

Equipment 

Pads 

Equipment 

Installation 

Power  Line 
Connections 

Testing 

Assumed  Soil  Texture 
Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraetion 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

0% 

Natural  Dust  Control, 
Daily  Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

9.4% 

9.4% 

2.6% 

3.3% 

4.3% 

Area  Disturbed  on  a 
Typical  Day,  acres 

5.70 

11.40 

1 1.40 

22.50 

1.00 

Days  of  Disturbance 

20 

30 

90 

60 

45 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

40.0 

40.0 

40.0 

20.0 

Controlled  PM  10  Rate, 
Ibs/acrc-day 

1.4 

1.4 

1.4 

1.4 

1.4 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting 
PM  10,  total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area, 
square  feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

■ 

Table  D2-34. 

Fugitive  Emissions  Parameters  For  Red  Bluff  Substation  A,  2013  Construction 


Parameter 

Testing 

Driveways 
and  Walls 

Site  Cleanup 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

0% 

50% 

50% 

Natural  Dust  Control,  Daily 

0% 

0% 

0% 

Basis 

Natural  Dust  Control,  Annual 
Basis 

9.4% 

4.4% 

1 .4% 

Area  Disturbed  on  a Typieal 
Day,  aeres 

1.00 

2.63 

0.33 

Days  of  Disturbanee 

45 

40 

15 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

20.0 

40.0 

40.0 

Controlled  PM  10  Rate,  Ibs/acrc- 
day 

1.4 

1.4 

1.4 

Demolition  PM  10,  total  pounds 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

22.81 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

o 


o 


RED  BLUFF  SUBSTATION  CONSTRUCTION,  SITE  B (ALTERNATIVE  2) 


Table  D2-34. 

Schedule  for  Red  Bluff  Substation  B Construction 


Activity  Phase 

Activity 

Duration, 

days 

Work  Days  By  Calendar  Quarter 

Quarter  1 

Quarter  2 

Quarter  3 

Quarter  4 

2011  Activity 

Access  Road  Improvements 

15 

0 

15 

0 

0 

Site  Fencing 

25 

0 

20 

5 

0 

Site  Clearing 

60 

0 

0 

59 

1 

Grading  and  Compacting 

60 

0 

0 

0 

60 

Net  Construction  Days 

160 

0 

35 

64 

61 

2012  Activity 

Trenching  and  Foundations 

20 

20 

0 

0 

0 

Equipment  Pads 

30 

30 

0 

0 

0 

Equipment  Installation 

90 

10 

64 

16 

0 

Power  Line  Connections 

60 

0 

0 

45 

15 

Testing 

45 

0 

0 

0 

45 

Net  Construction  Days 

245 

60 

64 

61 

60 

2013  Activity 

Testing 

45 

45 

0 

0 

0 

Driveways  and  Walls 

40 

15 

25 

0 

0 

Site  Cleanup 

15 

0 

15 

0 

0 

Net  Construction  Days 

100 

60 

40 

0 

0 

Available  Work  Days  Per  Quarter 

61 

64 

64 

64 

Construction  phases  would  not  overlap. 


Table  D2-35. 

Equipment  Use  for  Red  Bluff  Substation  B Construction 


Activity  Phase 

Acres 

Disturbed 

On-Site 

Equipment 

Items 

Total  Items 
Including 
Off-Site 
Trucks 

Equipment 
Use  Hours 
At  Site 

On-Site 
Fuel  Use, 
Gallons 

2011  Activity 

Access  Road  Improvements 

1.2 

5 

12 

147 

1,219 

Site  Fencing 

3.1 

6 

14 

298 

848 

Site  Clearing 

1 14.0 

6 

17 

1,065 

4,939 

Grading  and  Compacting 

114.0 

9 

17 

1,642 

11,678 

201 1 Totals 

118.3 

26 

60 

3,152 

18,683 

2012  Activity 

Trenching  and  Foundations 

1 14.0 

12 

21 

51 1 

2,257 

Equipment  Pads 

1 14.0 

8 

24 

999 

8,210 

Equipment  Installation 

1 14.0 

8 

15 

1,977 

11,689 

Power  Line  Connections 

22.5 

10 

20 

1,180 

4,882 

Testing 

1.0 

1 

1 

88 

725 

2012  Totals 

114.0 

39 

81 

4,755 

27,763 

2013  Activity 

Testing 

1.0 

1 

1 

88 

717 

Driveways  and  Walls 

12.8 

8 

35 

939 

4,054 

Site  Cleanup 

5.0 

3 

6 

59 

162 

2013  Totals 

18.8 

12 

42 

1,085 

4,933 

Table  D2-36. 

Traffic  Generation  From  Red  Bluff  Substation  B Construction 


Activity  Phase 

Total 

Workers 

Daily  Average  1-Way  Vehicle  Trips 

To/From 

Shuttle 

Assembly 

Points 

Shuttle 

Trips 

To/From 

Site 

Personal 

Vehicle 

Trips 

To/From 

Site 

Construction 
Truck  Trips 
To/From 
Site 

2011  Activity 

Access  Road 
Improvements 

6 

0 

0 

10 

1.2 

Site  Fencing 

10 

0 

0 

16 

0.6 

Site  Clearing 

8 

0 

0 

13 

0.4 

Grading  and  Compacting 

1 1 

0 

0 

18 

0.3 

2011  Maximum 

11 

0 

0 

18 

1 

2012  Activity 

Trenching  and 
Foundations 

13 

0 

0 

20 

3.1 

Equipment  Pads 

12 

0 

0 

19 

1 16.6 

Equipment  Installation 

12 

0 

0 

19 

21.3 

Power  Line  Connections 

14 

0 

0 

22 

0.5 

Testing 

2 

0 

0 

4 

0.0 

2012  Maximum 

14 

0 

0 

22 

117 

2013  Activit; 

Testing 

2 

0 

0 

4 

0.0 

Driveways  and  Walls 

10 

0 

0 

20 

37.6 

Site  Cleanup 

5 

0 

0 

10 

0.5 

2013  Maximum 

10 

0 

0 

20 

38 

o 


Construction  phases  would  not  overlap. 


Table  D2-37. 

Fugitive  Emissions  Parameters  For  Red  Bluff  Substation  B Construction 


Parameter 

Access  Road 
Improvements 

Site 

Fencing 

Site 

Clearing 

Grading 

and 

Compacting 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

1.4% 

1.7% 

2.9% 

4.3% 

Area  Disturbed  on  a Typical 
Day,  acres 

0.08 

0.12 

1.90 

1.90 

Days  of  Disturbance 

15 

25 

60 

60 

Uncontrolled  TSP  Rate, 
Ibs/acrc-day 

80.0 

40.0 

80.0 

80.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

2.8 

1.4 

2.8 

2.8 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

Construction  Blasting 
PM  1 0,  total  pounds 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area, 
square  feet 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  1 0 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  ' 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-38. 

Fugitive  Emissions  Parameters  For  Red  Bluff  Substation  B,  2012  Construction 


Parameter 

Trenching 

and 

Foundations 

Equipment 

Pads 

Equipment 

Installation 

Power  Line 
Connections 

Testing 

Assumed  Soil  Texture 
Class 

sand 

sand 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

7.0% 

7.0% 

Active  Dust  Control 
Program  Effectiveness 

50% 

50% 

50% 

50% 

0% 

Natural  Dust  Control, 
Daily  Basis 

0% 

0% 

0% 

0% 

0% 

Natural  Dust  Control, 
Annual  Basis 

9% 

9% 

3% 

3% 

4% 

Area  Disturbed  on  a 
Typical  Day,  acres 

5.70 

11.40 

1 1.40 

22.50 

1.00 

Days  of  Disturbance 

20 

30 

90 

60 

45 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

40.0 

40.0 

40.0 

40.0 

20.0 

Controlled  PM  10  Rate, 
Ibs/acre-day 

1.4 

1.4 

1.4 

1.4 

1.4 

Demolition  PM  10,  total 
pounds 

0 

0 

0 

0 

0 

Construction  Blasting 
PM  10,  total  pounds 

0 

0 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

0.00 

0.00 

0.00 

0.00 

Painted  Surface  Area, 
square  feet 

0 

0 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive 
dust  PM  10 

20.0% 

20.0% 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray 
paint  PM  10 

91.2% 

91.2% 

91.2% 

91.2% 

91.2% 

Table  D2-39. 

Fugitive  Emissions  Parameters  For  Red  Bluff  Substation  B,  2013  Construction 


Parameter 

Testing 

Driveways 
and  Walls 

Site  Cleanup 

Assumed  Soil  Texture  Class 

sand 

sand 

sand 

Soil  PM  10  Fraction 

7.0% 

7.0% 

7.0% 

Active  Dust  Control  Program 
Effectiveness 

0% 

50% 

50% 

Natural  Dust  Control,  Daily 
Basis 

0% 

0% 

0% 
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Natural  Dust  Control,  Annual 
Basis 

9.4% 

4.4% 

1 .4% 

Area  Disturbed  on  a Typical 
Day,  acres 

1.00 

1.28 

0.33 

Days  of  Disturbance 

45 

40 

15 

Uncontrolled  TSP  Rate, 
Ibs/acre-day 

20.0 

40.0 

40.0 

Controlled  PM  10  Rate,  Ibs/acre- 
day 

1.4 

1.4 

1.4 

Demolition  PM  10,  total  pounds 

0 

0 

0 

Construction  Blasting  PM  10, 
total  pounds 

0 

0 

0 

Acres  of  asphalt  paving 

0.00 

9.67 

0.00 

Painted  Surface  Area,  square 
feet 

0 

0 

0 

PM2.5  fraction  of  engine 
exhaust  PM  10 

92.0% 

92.0% 

92.0% 

PM2.5  fraction  of  fugitive  dust 
PMIO 

20.0% 

20.0% 

20.0% 

PM2.5  fraction  of  spray  paint 
PMIO 

91.2% 

91.2% 

91.2% 

o 


o 


APPENDIX  D-3 

URBEMIS  VEHICLE  EMISSIONS 
ANALYSIS  INFORMATION 


C 


URBEMIS  ANALYSES  FOR  ON-ROAD  TRAFFIC  EMISSIONS 


Criteria  pollutant  and  greenhouse  gas  emissions  from  construetion-related  traffie  and  from 
operational  traffic  were  estimated  using  version  9.4  of  the  URBEM1S2007  model  spreadsheet 
(Rimpo  and  Associates  2008)  and  supplemental  spreadsheet  analyses.  URBEM1S2007  estimates 
carbon  dioxide  emissions  from  vehicle  use,  but  docs  not  estimate  emission  rates  for  methane  or 
nitrous  oxide.  A spreadsheet  analysis  was  used  to  estimate  overall  greenhouse  gas  emissions 
from  worker  commute  travel.  Emission  rates  for  methane  and  nitrous  oxide  were  obtained  from 
Appendix  C of  the  California  Climate  Action  Registry  2007  general  greenhouse  gas  emissions 
reporting  protocol. 

To  simplify  the  number  of  URBEMIS  runs  required  for  the  analysis,  a series  of  generic 
URBEMIS  runs  were  made  for  each  relevant  calendar  year  for  each  vehicle  mix  category  that 
would  comprise  construction-related  or  operations  traffic  for  the  various  project  components 
(Solar  Farm,  Gen-Tic  Line,  and  Red  Bluff  Substation).  These  generic  URBEMIS  runs  used  a 
mix  of  trip  numbers  (200  per  day)  and  mean  travel  distances  (75  miles  per  trip)  that  were  high 
enough  to  avoid  having  any  emission  results  round  to  zero.  Subsequent  spreadsheet  analyses 
were  used  to  convert  the  generic  results  from  the  URBEMIS  runs  into  project-specific  emission 
estimates.  Because  most  travel  would  occur  on  freeways,  an  average  travel  speed  of  55  mph  was 
used  for  all  URBEMIS  runs. 

Five  general  vehicle  mixes  were  used  for  the  generic  URBEMIS  runs,  as  indicated  in  Table  D3- 
1.  URBEMIS  runs  were  made  for  2011,  2012,  and  2013  for  each  vehicle  mix  group.  Separate 
runs  were  made  for  winter  and  summer  temperature  conditions.  Separate  URBEMIS  runs  also 
were  made  with  roadway  re-suspended  dust  turned  on  and  off.  URBEMIS  runs  with  re- 
suspended dust  turned  on  provided  overall  PM  10  and  PM2.5  emission  rates.  URBEMIS  runs  with 
re-suspended  dust  turned  off  provided  exhaust  PM  10  emission  rates,  which  were  used  as  the 
estimate  of  diesel  particulate  matter  emissions.  A monthly  mean  temperature  values  at  the  Eagle 
Mountain  meteorological  station  were  used  to  determine  the  weighting  factors  for  winter  and 
summer  emission  rates.  Temperatures  below  or  over  75  degrees  Fahrenheit  used  to  determine  the 
number  of  months  classified  as  winter  or  summer,  respectively.  Data  from  the  Eagle  Mountain 
meteorological  station  showed  six  months  each  for  winter  and  summer  temperature  conditions. 
The  construction  worker  personal  vehicle  mix  presented  in  Table  D3-1  reflects  the  high  fraction 
of  pickup  truck  and  SUV  vehicles  expected  for  a construction  project  work  force.  The 
construction  worker  personal  vehicle  mix  was  also  used  for  operational  worker  traffic  analyses. 
The  MHD  truck  mix  was  used  for  operational  truck  traffic  at  the  Solar  Farm.  The  LHT2  vehicle 
mix  was  used  for  operational  maintenance  inspection  traffic  for  the  Gen  Tic  Line  and  the  Red 
Bluff  Substation. 


Table  D3-1. 

Vehicle  Mix  Groups  Used  for  Generic  URBEMIS  Runs 


Trip  Type 

Vehicle 

Percent  By 

Temperature,  Deg  F 

Average 

Fuel  Mix  I 


Type 

Type 

Winter 

Summer 

Speed, 

mph 

Construction 

Worker 

Personal 

Vehicles 

LDA 

25.6% 

60 

90 

55 

Default 

LDTl 

16.3% 

60 

90 

55 

Default 

LDT2 

37.4% 

60 

90 

55 

Default 

MDT 

20.7% 

60 

90 

55 

Default 

Shuttles 

LHT2 

100.0% 

60 

90 

55 

All 

Gasoline 

Construction 
Trucks, 
most  phases 

HDD 

100.0% 

60 

90 

55 

Default 

Construction 
Trucks,  site 
clearing  and 
site  cleanup 

MHD 

100.0% 

60 

90 

55 

All  Diesel 

Construction 
Trucks, 
selected  Gen 
Tic  Line 
phases 

MHD 

96.7% 

60 

90 

55 

Default 

HHD 

3.3% 

60 

90 

55 

Default 

LDA  = light  duty  autos 

LDTl  = pickup  trucks,  vans,  and  sport  utility  vehicles,  gross  vehicle  weight  rating  up  to  3,750  pounds 
LDT2  = pickup  trucks,  vans,  and  sport  utility  vehicles,  gross  vehiele  weight  rating  of  3,751  - 5,750 
pounds 

MDT  = piekup  trucks,  vans,  and  sport  utility  vehicles,  gross  vehicle  weight  rating  of  5,75 1 - 8,500 
pounds 

LHT2  = medium  trueks  and  multi-passenger  vehicles,  gross  vehiele  weight  rating  of  10,001  - 14,000 
pounds 

MDT  = heavy  trueks,  gross  vehiele  weight  rating  of  14,001  - 33,000  pounds 
HHD  = heavy  trucks,  gross  vehicle  weight  rating  of  33,001  - 60,000  pounds 


The  generic  URBEMIS  runs  were  all  made  using  trip  number  and  trip  distance  data  that 
produced  15,000  vmt  (vehicle  miles  traveled)  per  day.  The  URBEMIS  estimates  of  criteria 
pollutant  emissions  for  this  generic  amount  of  vehicle  travel  are  summarized  in  Table  D3-2.  The 
companion  estimates  of  greenhouse  gas  pollutant  emissions  for  this  generic  amount  of  vehicle 
travel  are  summarized  in  Table  D3-3. 


Table  D3-2. 

URBEMIS  Estimates  of  Criteria  Pollutant  Emissions  For  15,000  VMT 


Vehicle 

Group 

Season 

Pounds  Per  Day  Produced  By  15,000  VMT 

ROG 

NOx 

CO 

SOx 

PMio 

PM2.5 

DPM 

2011  Emission 

iates 

Personal 

Vehicles 

Winter 

6.31 

12.58 

91.08 

0.13 

25.71 

4.86 

1.21 

Summer 

7.26 

9.16 

119.43 

0.16 

25.71 

4.86 

1.21 

Average 

6.79 

10.87 

105.26 

0.15 

25.71 

4.86 

1.21 

Shuttles 

Winter 

5.01 

18.18 

45.85 

0.17 

25.43 

4.51 

0.93 

Summer 

4.24 

12.95 

47.13 

0.17 

25.43 

4.51 

0.93 

Average 

4.63 

15.57 

46.49 

0.17 

25.43 

4.51 

0.93 

HMD 

Trucks 

Winter 

21.84 

425.85 

91.39 

0.53 

43.10 

20.00 

18.60 

Summer 

21.84 

354.35 

91.39 

0.53 

43.10 

20.00 

18.60 

Average 

21.84 

390.10 

91.39 

0.53 

43.10 

20.00 

18.60 

MHD 

Trucks 

Winter 

4.06 

256.42 

41.80 

0.46 

30.32 

9.01 

5.81 

Summer 

4.06 

213.37 

41.80 

0.46 

30.32 

9.01 

5.81 

Average 

4.06 

234.90 

41.80 

0.46 

30.32 

9.01 

5.81 

Mixed 

Trucks 

Winter 

5.34 

239.88 

59.88 

0.43 

30.15 

8.83 

5.65 

Summer 

5.28 

198.28 

60.51 

0.43 

30.15 

8.83 

5.65 

Average 

5.31 

219.08 

60.20 

0.43 

30.15 

8.83 

5.65 

2012  Emissions 

Personal 

Vehicles 

Winter 

6.09 

11.71 

86.76 

0.13 

25.71 

4.86 

1.21 

Summer 

6.99 

8.53 

113.53 

0.16 

25.71 

4.86 

1.21 

Average 

6.54 

10.12 

100.15 

0.15 

25.71 

4.86 

1.21 

Shuttles 

Winter 

4.67 

17.41 

40.89 

0.17 

25.43 

4.51 

0.93 

Summer 

3.90 

12.02 

41.96 

0.17 

25.43 

4.51 

0.93 

Average 

4.29 

14.72 

41.43 

0.17 

25.43 

4.51 

0.93 

HHD 

Trucks 

Winter 

19.66 

373.94 

85.28 

0.53 

41.45 

18.48 

16.95 

Summer 

19.66 

311.17 

85.28 

0.53 

41.45 

18.48 

16.95 

Average 

19.66 

342.56 

85.28 

0.53 

41.45 

18.48 

16.95 

MHD 

Trucks 

Winter 

3.90 

231.24 

40.67 

0.46 

30.05 

8.67 

5.55 

Summer 

3.90 

192.42 

40.67 

0.46 

30.05 

8.67 

5.55 

Average 

3.90 

21 1.83 

40.67 

0.46 

30.05 

8.67 

5.55 

Mixed 

Trucks 

Winter 

5.01 

215.87 

56.29 

0.43 

29.88 

8.58 

5.38 

Summer 

4.96 

178.46 

56.82 

0.43 

29.88 

8.58 

5.38 

Average 

4.99 

197.17 

56.56 

0.43 

29.88 

8.58 

5.38 

2013  Emissions 

Personal 

Vehicles 

Winter 

5.89 

10.89 

82.65 

0.13 

25.73 

4.88 

1.22 

Summer 

6.74 

7.92 

107.92 

0.16 

25.73 

4.88 

1.22 

Average 

6.32 

9.41 

95.29 

0.15 

25.73 

4.88 

1.22 

Shuttles 

Winter 

4.32 

16.12 

36.44 

0.17 

25.43 

4.51 

0.93 

Summer 

3.62 

11.13 

37.34 

0.17 

25.43 

4.51 

0.93 

Average 

3.97 

13.63 

36.89 

0.17 

25.43 

4.51 

0.93 

HHD 

Trucks 

Winter 

17.51 

324.81 

79.10 

0.53 

39.86 

17.02 

15.36 

Summer 

17.51 

270.30 

79.10 

0.53 

39.86 

17.02 

15.36 

Average 

17.51 

297.56 

79.10 

0.53 

39.86 

17.02 

15.36 

MHD 

Trucks 

Winter 

3.73 

208.88 

39.75 

0.46 

29.82 

8.55 

5.32 

Summer 

3.73 

173.79 

39.75 

0.46 

29.82 

8.55 

5.32 

Average 

3.73 

191.34 

39.75 

0.46 

29.82 

8.55 

5.32 

Mixed 

Trucks 

Winter 

4.70 

194.44 

53.17 

0.43 

29.63 

8.35 

5.13 

Summer 

4.65 

160.75 

53.61 

0.43 

29.63 

8.35 

5.13 

Average 

4.68 

177.60 

53.39 

0.43 

29.63 

8.35 

5.13 

ROG  = reactive  organic  compounds  (ozone  and  particulate  matter  precursors) 


NOx  = nitrogen  oxides  (ozone  and  partieulate  matter  preeursors) 

CO  = earbon  monoxide 
SOx  = sulfur  oxides 

PM  10  = inhalable  partieulate  matter,  particles  generally  smaller  than  50  mierons 
PM2.5  = fine  particulate  matter,  particles  generally  smaller  than  6 microns 
DPM  = diesel  particulate  matter  (carcinogen) 


Table  D3-3. 

Estimates  of  Greenhouse  Gas  Emissions  For  15,000  VMT 


Vehicle 

Group 

Season 

Pounds  Per  Day  Produced  By  15,000  VMT 

C02 

CH4 

N20 

C02e 

2011  Emissions 

Personal 

Vehicles 

Winter 

13,084.86 

1.65 

1.65 

13,618.93 

Summer 

16,514.08 

1.65 

1.65 

17,048.15 

Average 

14,799.47 

1.65 

1.65 

15,333.54 

Shuttles 

Winter 

16,875.21 

1.98 

1.65 

17,417.55 

Summer 

16,875.21 

1.98 

1.65 

17,417.55 

Average 

16,875.21 

1.98 

1.65 

17,417.55 

HHD  Trucks 

Winter 

54,923.52 

1.98 

1.65 

55,465.86 

Summer 

54,923.52 

1.98 

1.65 

55,465.86 

Average 

54,923.52 

1.98 

1.65 

55,465.86 

MHD  Trucks 

Winter 

49,724.67 

1.98 

1.65 

50,267.01 

Summer 

49,724.67 

1.98 

1.65 

50,267.01 

Average 

49,724.67 

1.98 

1.65 

50,267.01 

Mixed  Trucks 

Winter 

45,926.01 

1.98 

1.65 

46,468.35 

Summer 

45,926.01 

1.98 

1.65 

46,468.35 

Average 

45,926.01 

1.98 

1.65 

46,468.35 

2012  Emissions 

Personal 

Vehicles 

Winter 

13,082.90 

1.65 

1.65 

13,616.97 

Summer 

16,518.44 

1.65 

1.65 

17,052.51 

Average 

14,800.67 

1.65 

1.65 

15,334.74 

Shuttles 

Winter 

16,875.00 

1.98 

1.65 

17,417.34 

Summer 

16,875.00 

1.98 

1.65 

17,417.34 

Average 

16,875.00 

1.98 

1.65 

17,417.34 

HHD  Trucks 

Winter 

54,923.52 

1.98 

1.65 

55,465.86 

Summer 

54,923.52 

1.98 

1.65 

55,465.86 

Average 

54,923.52 

1.98 

1.65 

55,465.86 

MHD  Trucks 

Winter 

49,724.67 

1.98 

1.65 

50,267.01 

Summer 

49,724.67 

1.98 

1.65 

50,267.01 

Average 

49,724.67 

1.98 

1.65 

50,267.01 

Mixed  Trucks 

Winter 

45,926.01 

1.98 

1.65 

46,468.35 

Summer 

45,926.01 

1.98 

1.65 

46,468.35 

Average 

45,926.01 

1.98 

1.65 

46,468.35 

2013  Emissions 

Personal 

Winter 

13,081.22 

1.65 

1.65 

13,615.29 

Vehicles 

Summer 

16,524.23 

1.65 

1.65 

17,058.30 

Average 

14,802.73 

1.65 

1.65 

15,336.79 

Shuttles 

Winter 

16,874.81 

1.98 

1.65 

17,417.15 

Summer 

16,874.81 

1.98 

1.65 

17,417.15 

Average 

16,874.81 

1.98 

1.65 

17,417.15 

HHD  Trucks 

Winter 

54,923.52 

1.98 

1.65 

55,465.86 

Summer 

54,923.52 

1.98 

1.65 

55,465.86 

Average 

54,923.52 

1.98 

1.65 

55,465.86 

MHD  Trucks 

Winter 

49,724.67 

1.98 

1.65 

50,267.01 

Summer 

49,724.67 

1.98 

1.65 

50,267.01 

Average 

49,724.67 

1.98 

1.65 

50,267.01 

Mixed  Trucks 

Winter 

45,926.01 

1.98 

1.65 

46,468.35 

Summer 

45,926.01 

1.98 

1.65 

46,468.35 

Average 

45,926.01 

1.98 

1.65 

46,468.35 

C02  = carbon  dioxide,  GWP  multiplier  = 1 
CH4  = methane,  GWP  multiplier  = 25 
N2O  = nitrous  oxide,  GWP  multiplier  = 298 
C02e  = carbon  dioxide  equivalents 

GWP  = global  warming  potential  as  C02e,  based  on  multipliers  from  IPCC  2007 


o 


To  assist  in  estimating  travel  distances  within  California  for  construction-related  and  operational 
vehicle  trips,  a map  program  was  used  to  measure  distances  between  the  Solar  Farm  site  and 
various  communities.  The  results  of  that  analysis  arc  presented  in  Table  D3-4.  The  analysis  of 
emissions  from  construction-related  truck  trips  was  limited  to  truck  travel  in  California.  No 
attempt  was  made  to  estimate  the  residency  pattern  for  construction  workers,  but  the  data  in 
Table  D3-4  were  used  to  assist  in  making  generalized  travel  distance  estimates. 

Table  D3-4. 

Highway  Distances  Between  the  Solar  Farm  Site  and  Surrounding  Communities 


Community 

1-Way 

Miles 

Miles  in 
SCAQMD 
Jurisdiction 

1-Way  Miles  By  Air  Basin 

% Miles  By  Air  Basin 

South 

Coast 

Salton 

Sea 

Mojave 

Desert 

South 

Coast 

Salton 

Sea 

Mojave 

Desert 

Blythe 

55 

27 

55 

0 

0 

100.0% 

0.0% 

0.0% 

Twentynine 

Palms 

84 

37 

84 

0 

0 

100.0% 

0.0% 

0.0% 

Indio 

60 

60 

16 

44 

0 

26.7% 

73.3% 

0.0% 

Palm 

Springs 

81 

81 

16 

65 

0 

19.8% 

80.2% 

0.0% 

Salton  City 

89 

75 

16 

73 

0 

18.0% 

82.0% 

0.0% 

Brawley 

123 

75 

16 

107 

0 

13.0% 

87.0% 

0.0% 

El  Centro 

138 

75 

16 

122 

0 

11.6% 

88.4% 

0.0% 

Yucca 

Valley 

102 

89 

29 

73 

0 

28.4% 

71.6% 

0.0% 

Victorville 

169 

89 

96 

73 

0 

56.8% 

43.2% 

0.0% 

Banning 

101 

101 

16 

72 

13 

15.8% 

71.3% 

12.9% 

Morengo 

Valley 

121 

121 

16 

72 

33 

13.2% 

59.5% 

27.3% 

Riverside 

134 

134 

16 

72 

46 

1 1 .9% 

53.7% 

34.3% 

Corona 

145 

145 

16 

72 

57 

1 1 .0% 

49.7% 

39.3% 

San 

Bernardino 

133 

133 

16 

72 

45 

12.0% 

54.1% 

33.8% 

Fontana 

137 

137 

16 

72 

49 

1 1 .7% 

52.6% 

35.8% 

Ontario 

Airport 

144 

144 

16 

72 

56 

11.1% 

50.0% 

38.9% 

Upland 

150 

150 

16 

72 

62 

10.7% 

48.0% 

41.3% 

Criteria  pollutant  and  greenhouse  gas  emission  estimates  assoeiated  with  construction  and 
operation  of  Project  facilities  have  been  presented  in  Sections  4.2  and  4.5  of  the  EIS,  and  arc  not 
repeated  here.  Section  4.2  of  the  EIS  also  summarizes  daily  and  annual  vehicle  trips  and  VMT 
for  construction  and  operational  phases  of  each  project  component,  so  that  data  is  not  repeated 
here.  The  following  sections  provide  additional  information  specific  to  the  analyses  of  emissions 
from  construction  truck  traffic,  construction  worker  traffic,  and  operational  traffic. 


CONSTRUCTION-RELATED  HEAVY-DUTY  TRUCK  TRAFFIC  ANALYSES 

Construction-related  vehicle  trip  numbers  were  estimated  using  the  CNSTEMIS  model  analyses 
(sec  Appendix  D-1  and  Appendix  D-2).  Sunlight  and  SCE  provided  preliminary  estimates  of 
construction-related  truck  traffic.  Sunlight  also  provided  estimates  on  the  point  of  origin  for  most 
construction  material  deliveries.  CNSTEMIS  analyses  allocated  the  applicant-supplied  truck  load 
estimates  to  appropriate  construction  phases  and  made  further  adjustments  to  reflect  other 
expected  truck  traffic  (including  equipment  transporters).  Additional  adjustments  were  made  as 
necessary  when  changes  were  made  to  the  project  description.  In  particular,  the  decision  to  use 
on-site  power  screeners  resulted  in  deleting  estimates  of  sand  and  gravel  deliveries  to  the  Solar 
Farm  site.  Sunlight  provided  generalized  estimates  of  average  and  maximum  construction  worker 
numbers  for  construction  of  the  Solar  Farm  and  Gen  Tie  Line.  The  CNSTEMIS  model  was  used 
to  develop  estimates  of  the  number  of  construction  workers  by  activity  phase  so  as  to 
approximate  Sunlight’s  estimate  of  the  maximum  work  force.  SCE  provided  estimates  of  work 
force  requirements  for  the  Red  Bluff  Substation  according  to  type  of  construction  activity.  The 
SCE  workforce  numbers  were  extrapolated  to  the  construction  phases  used  in  the  CNSTEMIS 
analyses. 


CONSTRUCTION  WORKER  COMMUTE  TRAFFIC  ANALYSES 

Construction  worker  commute  traffic  for  the  Solar  Farm  was  analyzed  in  terms  of  several 
components.  Sunlight  plans  to  provide  a shuttle  bus  system  transport  most  construction  workers 
to  and  from  the  Solar  Farm  site,  with  shuttle  assembly  points  in  the  Palm  Springs  and  Blythe 


areas.  Some  workers,  however,  would  commute  to  the  Solar  Farm  site  in  personal  vehicles, 
cither  by  choice,  because  they  miss  the  shuttle  connection,  or  because  their  travel  route  makes  it 
inconvenient  to  use  the  shuttle  buses.  The  analysis  assumed  that  10.5  percent  of  workers  would 
use  personal  vehicles,  and  that  40  percent  of  those  workers  would  carpool  with  two  workers  per 
vehicle.  The  remaining  89.5  percent  of  workers  were  assumed  to  use  the  shuttle  buses.  To 
provide  a conservative  analysis,  it  was  assumed  that  the  20-passcngcr  shuttles  would  have  an 
average  occupancy  of  15  workers  per  vehicle.  Workers  who  use  the  shuttle  bus  system  would 
still  need  to  drive  to  and  from  the  shuttle  assembly  points.  It  was  assumed  that  40  percent  of 
those  trips  would  be  by  2-pcrson  carpools. 

No  shuttle  system  use  was  assumed  in  the  analysis  of  construction  worker  commute  traffic  for 
the  Gen  Tic  Line  and  the  Red  Bluff  Substation.  The  analysis  of  the  Gen  Tie  Line  assumed  that 
for  most  construction  phases,  25  percent  of  the  workers  would  carpool  with  two  workers  per 
vehicle.  Construction  of  the  Red  Bluff  Substation  might  be  done  by  SCE  crews  or  by  contractor. 
SCE  will  require  any  contractors  bidding  on  the  project  to  provide  a transportation  plan  for 
outlining  procedures  that  would  be  used  to  reduce  construction  worker  commute  traffic.  The 
analysis  of  construction  worker  commute  traffic  for  the  Red  Bluff  Substation  assumed  that  for 
most  construction  phases,  50  percent  of  the  workers  would  carpool  with  two  workers  per  vehicle. 


OPERATIONAL  TRAFFIC  ANALYSES 

The  only  component  of  the  Project  that  would  have  on-site  operational  employees  would  be  the 
Solar  Farm.  The  Solar  Farm  would  have  only  10  to  15  workers  on-site  on  any  given  day.  Due  to 
the  low  number  of  on-site  employees,  the  analysis  of  operational  worker  commute  emissions 
assumed  no  shuttle  system  or  carpooling. 


o 
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APPENDIX  D-4 

WIND  EROSION  EMISSIONS 
ANALYSIS  INFORMATION 


O 


FUGITIVE  DUST  EMISSIONS  FROM  WIND  EROSION 


Introduction 

Wind  can  move  soil  particles  by  three  general  processes:  surface  creep  (rolling  along  the  ground 
surface),  saltation  (a  bouncing  movement  along  the  ground  surface  eaused  by  particle  collisions 
that  help  force  a particle  into  the  air  for  a brief  time  before  it  falls  back  to  the  ground),  and 
suspension  transport  (particles  lofted  into  the  air  and  remaining  suspended  for  more  than  a 
minute).  Surface  creep  and  saltation  typically  account  for  most  soil  mass  movement  associated 
with  wind  erosion,  and  normally  involve  larger  sand-size  soil  particles.  Suspension  transport 
normally  involves  smaller  silt  and  clay  size  soil  particles.  From  an  air  pollution  standpoint, 
suspension  transport  of  soil  particles  is  the  wind  erosion  proeess  that  generates  fugitive  dust. 

The  extent  of  fugitive  dust  generated  by  wind  erosion  is  affected  by  numerous  factors,  including: 

• Soil  texture  (the  mix  of  clay,  silt,  and  sand  sized  partieles  in  a soil); 

• Particle  aggregation  (mostly  due  to  clay  content); 

• Soil  moisture  conditions; 

• Organic  matter  eontent  of  soils; 

• Non-erodible  surfaee  features  (gravel,  rocks,  boulders,  rock  outcrops,  etc.); 

• Extent  and  density  of  vegetation  cover; 

• Surface  crusting  — mineral  or  biological  crusts  — especially  between  vegetation  stems; 

• Wind  speed; 

• Vertieal  air  turbulence; 

• Sedimentation  of  erodible  material  from  upslope  water  erosion  or  from  flood  deposits; 
and 

• Active  disturbance  of  surface  soils. 

Soil  moisture  eonditions  and  surface  conditions  arc  important  factors  determining  the 
vulnerability  of  an  area  to  wind  erosion.  In  desert  areas,  soil  moisture  levels  are  high  only  during 
and  after  rainfall  or  flash  flood  events.  Consequently,  soil  moisture  levels  in  desert  areas  are  high 
enough  to  influence  wind  erosion  processes  for  only  brief  intermittent  periods. 

The  surface  features  of  greatest  importance  are  non-erodible  surface  material,  vegetation  cover, 
mineralized  soil  crusts,  and  biological  soil  crusts.  The  most  common  types  of  non-erodible 
surface  materials  in  deserts  include  scattered  rocks  and  boulders,  rock  formation  outcrops,  and 
desert  pavement.  Desert  pavements  are  areas  with  rock  fragments  of  pebble  to  cobble  size  that 
cover  an  underlying  layer  of  sand,  silt,  or  clay.  Desert  pavement  areas  typically  have  little  or  no 


vegetation  cover.  The  extent  to  which  desert  pavement  reduces  wind  erosion  and  resulting 
fugitive  dust  depends  on  the  density  of  the  rock  fragments  covering  the  underlying  soil. 

Vegetation  is  commonly  the  primary  feature  affecting  natural  wind  erosion  conditions.  Both 
live  and  dead  vegetation  can  reduce  wind  erosion.  Studies  of  the  effect  of  vegetation  on  wind 
erosion  show  that: 

• Canopy  cover  is  a better  predictor  of  wind  erosion  control  than  overall  biomass. 

• The  effectiveness  of  vegetation  cover  in  reducing  wind  erosion  is  strongly  non-linear, 
with  even  low  vegetation  cover  values  providing  meaningful  reductions  in  wind 
erosion. 

• Upright  vegetation  is  more  effective  at  reducing  wind  erosion  than  the  same 
vegetation  knocked  flat  against  the  ground. 

• For  a given  biomass,  vegetation  with  multiple  thin  stems  is  more  effective  at  reducing 
wind  erosion  than  vegetation  with  fewer  thick  stems. 

• A vegetation  structure  with  canopy  cover  distributed  down  to  ground  level  is  more 
effective  than  vegetation  structure  with  the  canopy  limited  to  the  tops  of  tall  stems  or 
trunks. 


Vegetation  plantings  often  provide  a more  effective  windbreak  than  solid  barriers  of 
equivalent  height.  Solid  barriers  tend  to  generate  air  turbulence  along  the  upwind  side,  over 
the  top  of  the  barrier,  and  at  the  ends  of  the  barrier.  This  air  turbulence  increases  localized 
wind  erosion.  Somewhat  porous  windbreaks,  such  as  vegetation  plantings,  reduce  wind  speeds 
in  the  downwind  area  without  off-setting  increases  in  wind  turbulence. 

Surveys  of  the  proposed  solar  farm  site  indicate  that  there  are  areas  of  desert  pavement  in  both 
the  northwest  and  southwest  portions  of  the  site.  An  estimated  20  to  30  pereent  of  the  overall  site 
has  moderate  to  strong  desert  pavement,  with  an  additional  5 to  15  pereent  of  the  overall  site 
having  weakly  developed  desert  pavement  (Earth  Systems  Southwest  2010a).  The  remainder  of 
the  solar  farm  site  is  typieal  Mojave  Desert  vegetation  on  a sandy  soil.  Vegetation  eover,  mineral 
soil  crusts,  and  biological  soil  crusts  all  help  reduce  fugitive  dust  from  wind  erosion  from  such 
areas.  Existing  vegetation  at  the  solar  farm  site  provides  an  estimated  15  percent  canopy 
coverage,  with  little  or  no  stable  biological  or  mineral  crusts  in  the  open  areas  between  desert 
shrubs  (Hughes  2010). 

Geotechnical  studies  conducted  at  the  solar  farm  site  indicate  sandy  soils  throughout  the  site, 
with  a typical  silt  plus  clay  content  of  5 to  13  percent  (Eberhart/United  Consultants  2007;  Earth 
Systems  Southwest  2010b).  The  Natural  Resources  Conservation  Service  (NRCS)  has  conducted 
limited  soil  surveys  on  some  private  agricultural  lands  near  Desert  Center.  Agricultural 
development  of  desert  soils  typically  results  in  an  increase  in  organic  matter  content,  resulting  in 
a more  loamy  texture  to  the  soils  than  would  occur  without  agricultural  development. 
Agricultural  lands  near  the  solar  farm  site  were  generally  characterized  as  gravelly  loamy,  coarse 
sand,  or  loamy  sand  with  a high  potential  for  wind  erosion  (Houdeshcll  2010). 


Overview  of  the  WNDEROSN  Model 


Fugitive  dust  emissions  from  wind  erosion  have  been  estimated  using  a spreadsheet  model 
(WNDEROSN)  that  was  developed  from  analyses  used  to  model  wind  erosion  and  dust  storm 
conditions  at  Mono  Lake  in  the  early  1990s.  The  spreadsheet  model  generates  a sigmoidal  curve 
equation  based  on  a minimum  of  two  data  points:  a zero  value  point  at  the  threshold  wind  speed 
for  initiating  wind  erosion,  and  a practical  maximum  emission  rate  normally  set  at  a wind  speed 
of  50  mph.  The  sigmoidal  curve  equation  can  be  fitted  to  data  points  for  additional  wind  speed 
values  if  portable  wind  tunnel  study  data  arc  available.  Most  environmental  assessments, 
however,  lack  project-specific  portable  wind  tunnel  data,  and  thus  rely  on  a default  curve 
generated  from  the  assumed  wind  speed  threshold  for  initiating  wind  erosion  and  a practical 
maximum  wind  erosion  rate  based  on  comparison  to  emission  rates  from  other  types  of  soil 
disturbance. 

The  spreadsheet  model  also  includes  default  emission  reduction  equations  that  can  be  used  to 
assess  the  effects  of  vegetation  cover  on  wind  erosion.  The  vegetation  cover  effectiveness 
equations  also  can  be  used  in  assessing  wind  erosion  reduction  from  other  types  of  ground  cover 
(desert  pavement,  solar  arrays,  etc.)  by  converting  coverage  values  for  those  conditions  into 
“equivalent  vegetation  cover”  factors. 

The  spreadsheet  model  provides  default  maximum  emission  rates  based  on  other  types  of  soil 
disturbance,  all  of  which  have  emission  rates  that  vary  according  to  soil  clay  plus  silt  content. 
The  following  types  of  conditions  arc  used  for  setting  the  maximum  wind  erosion  rate: 

• Fugitive  dust  form  agricultural  tilling; 

• Fugitive  dust  from  general  construction  activity; 

• Fugitive  dust  from  vehicle  travel  on  unpaved  dirt  roads,  with  an  adjustment  for  silt 
depletion  on  heavily  used  unpaved  roads;  and 

• Fugitive  dust  from  vehicle  travel  on  unpaved  dirt  roads,  assuming  no  silt  content 
depletion  compared  to  adjacent  soils. 

The  spreadsheet  model  provides  three  general  categories  of  default  equations: 

• Normal  wind  erosion  conditions,  using  maximum  wind  erosion  rates  based  on 
agricultural  tilling  or  construction  site  fugitive  dust,  whichever  is  greater  tor  the  soil 
conditions  of  interest; 

• Unusual  wind  erosion  conditions  (high  silt  content  soils  with  little  clay  content,  oxidized 
peat  soils,  diatomaccous  earth  sediments,  etc.),  using  maximum  wind  erosion  rates  based 
on  unpaved  dirt  roads  with  silt  depletion  compared  to  adjacent  soils;  and 

• Extreme  wind  erosion  conditions  (unconsolidated  volcanic  ash  deposits,  etc.),  using 
maximum  wind  erosion  rates  based  on  unpaved  dirt  roads  with  no  silt  depiction. 

The  normal  wind  erosion  condition  equations  arc  applicable  to  the  project  area. 


The  basic  equations  generated  by  the  WNDEROSN  model  apply  to  barren  soil  conditions.  The 
model  includes  optional  equations  that  can  be  used  to  estimate  the  wind  erosion  control  effect  of 
vegetation  cover.  The  effectiveness  of  vegetation  cover  in  reducing  wind  erosion  varies  with 
wind  speed.  Figure  D4-I  illustrates  the  default  vegetation  cover  effectiveness  estimates  used  in 


the  WNDEROSION  model. 


Figure  D4-1 


EFFECTIVENESS  OF  NON-IRRIGATED  VEGETATION  COVER 
FOR  CONTROLLING  WIND  EROSION 


Parameters  Used  for  the  Desert  Sunlight  Analysis 

The  wind  erosion  analysis  for  the  Solar  Farm  site  was  prepared  as  a net  change  analysis 
comparing  the  developed  Solar  Farm  site  conditions  to  existing  natural  conditions.  All  analyses 
used  the  normal  wind  erosion  condition  equations  and  a 7 percent  clay  plus  silt  content.  Annual 
emission  estimates  were  developed  by  estimating  the  annual  wind  speed  frequency  distribution 
for  the  project  area,  and  then  applying  the  wind  erosion  equations  to  that  wind  speed  frequency 
distribution  to  generate  an  annual  barren  ground  wind  erosion  emission  estimate.  The  barren 
ground  wind  erosion  data  were  then  adjusted  for  natural  conditions  (ground  cover  by  vegetation, 
desert  pavement,  and  soil  biological  crusts)  to  produce  an  annual  baseline  wind  erosion  estimate. 
For  the  Solar  Farm  layout  alternatives,  the  barren  ground  wind  erosion  data  were  adjusted  for 
ground  cover  by  Solar  Farm  facilities  (converting  ground  cover  by  solar  arrays,  building  and 
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equipment  pads,  gravel  roads,  ete.  to  equivalent  vegetation  eover  values)  to  produee  annual 
developed  site  wind  erosion  estimates.  The  differenee  between  annual  wind  erosion  estimates  for 
the  developed  Solar  Farm  layouts  and  baseline  eonditions  represents  the  net  ehange  in  wind 
erosion  conditions  for  the  site. 

No  site-specific  wind  speed  data  was  readily  available,  so  data  from  other  locations  was  used  to 
develop  estimates  for  the  project  area.  Hourly  wind  speed  data  was  not  readily  available  for  the 
Blythe  airfield.  The  closest  location  with  a reasonable  period  of  readily  available  hourly  wind 
data  was  the  Barstow-Daggett  airfield  in  San  Bernardino  County  (WebMet  2010).  Hourly  wind 
speed  data  from  Barstow-Daggett  for  January  1980  through  December  1990  were  used  to 
establish  a basic  wind  speed  frequency  profile.  A comparison  of  summary  wind  statistics  for  the 
Barstow-Daggett  and  Blythe  airfields  showed  that  wind  speeds  at  Blythe  were  noticeably  lower 
than  concurrent  wind  speeds  at  Barstow-Daggett.  The  mean  wind  speed  at  Barstow-Daggett  was 
1 1.4  mph  for  1996  - 2006,  while  the  mean  wind  speed  at  Blythe  was  7.9  mph  for  the  same 
period  (Western  Regional  Climate  Center  2007).  Consequently,  the  Barstow-Daggett  hourly 
wind  data  were  adjusted  by  the  ratio  of  mean  wind  speeds  to  approximate  a wind  speed  profile 
for  Blythe.  The  estimated  wind  speed  profile  for  Blythe  was  assumed  to  be  representative  of 
wind  speeds  in  the  Project  area.  This  analysis  procedure  produced  a mean  wind  speed  estimate  at 
Blythe  of  8.1  mph  for  the  1980  through  1990  data,  with  a maximum  hourly  average  wind  speed 
of  36  mph.  Table  D4-1  summarizes  the  wind  speed  distribution  generated  from  the  1980  through 
1990  data. 


Table  D4-1. 


Estimated  Wind  Speed  Distribution  for  the  Project  Area 


Wind  Speed,  mph 

Incremental  Percent  of 
Hours 

Cumulative  Percent  of 
Hours 

0 

8.654% 

8.65% 

1 

0.004% 

8.66% 

2 

2.083% 

10.74% 

3 

5.676% 

16.42% 

4 

9.583% 

26.00% 

5 

6.121% 

32.12% 

6 

6.300% 

38.42% 

7 

12.800% 

51.22% 

8 

10.982% 

62.20% 

9 

3.572% 

65.78% 

10 

6.287% 

72.06% 

1 1 

6.117% 

78.18% 

12 

5.556% 

83.74% 

13 

1.606% 

85.34% 

14 

1.684% 

87.03% 

15 

3.544% 

90.57% 

16 

3.915% 

94.48% 

17 

0.617% 

95.10% 

o 


Wind  Speed,  mph 

Incremental  Percent  of 
Hours 

Cumulative  Percent  of 
Hours 

18 

1.152% 

96.25% 

19 

0.669% 

96.92% 

20 

0.595% 

97.52% 

21 

1.361% 

98.88% 

22 

0.203% 

99.08% 

23 

0.377% 

99.46% 

24 

0.070% 

99.53% 

25 

0.301% 

99.83% 

26 

0.053% 

99.88% 

27 

0.033% 

99.91% 

28 

0.016% 

99.93% 

29 

0.047% 

99.98% 

30 

0.004% 

99.98% 

31 

0.007% 

99.99% 

32 

0.001% 

99.99% 

33 

0.007% 

100.00% 

34 

0.000% 

100.00% 

35 

0.000% 

100.00% 

36 

0.001% 

100.00% 

37 

0.000% 

100.00% 

38 

0.000% 

100.00% 

39 

0.000% 

100.00% 

40 

0.000% 

100.00% 

41 

0.000% 

100.00% 

42 

0.000% 

100.00% 

43 

0.000% 

100.00% 

44 

0.000% 

100.00% 

45 

0.000% 

100.00% 

The  wind  erosion  equation  generated  for  the  projeet  area  was  based  on  sandy  soils  with  a silt 
plus  elay  fraetion  of  7 percent  and  an  1 8-mph  threshold  for  the  initiation  of  wind  erosion.  The 
sigmoidal  equation  generated  by  the  WNDEROSN  model  for  the  Solar  Farm  site  was: 


O = 0.00048907*0.5 14206*r0.944748+g 


,(-4.85366+0. 1 7073 1 707*U)  (.  | *(-.85366+0. 1 7073 1 707*U)) 


] 


(-4.85366+0. 1 7073 1 707*U)  (.|*(-.85366+0.17073l707*U)), 

[0.944748+e  + ^'  ^ ' ] 


where: 


Q = wind  erosion  rate  for  PM  10  in  grams  per  square  meter  per  second 
e = the  base  for  natural  logarithms 


U = hourly  average  wind  speed  in  mph 


Figure  D4-2  illustrates  the  PM  10  wind  erosion  rates  estimated  for  the  projeet  area  as  a funetion  of 
hourly  average  wind  speed. 


Figure  D4-2 

NORMAL  CONDITION  WIND  EROSION  RATES 
FOR  EXPOSED  SOILS,  7%  PM  10  CONTENT,  18  MPH  THRESHOLD 


The  wind  erosion  rates  illustrated  in  Figure  D4-2  represent  barren  soil  eonditions.  Under  existing 
eonditions,  these  emission  rates  are  reduced  by  the  combination  of  vegetation  cover,  desert 
pavement  cover,  and  soil  biological  crust  cover.  Desert  pavement  conditions  vary  in  different 
portions  of  the  site,  with  most  desert  pavement  areas  showing  moderate  to  strong  development. 
For  simplicity  in  the  wind  erosion  analysis,  the  overall  desert  pavement  coverage  was  assumed  to 
be  equivalent  to  35  percent  area  coverage  with  moderately  strong  desert  pavement  development. 
The  Solar  Farm  site  does  not  have  extensive  soil  biological  crusts.  A nominal  5 percent  of  the 
Solar  Farm  site  was  assumed  to  have  soil  biological  crusts.  The  remaining  60  percent  of  the 
Solar  Farm  site  was  assumed  to  have  a vegetation  cover  of  about  1 5 percent. 

The  vegetation  cover  effect  equations  in  the  WNDEROSN  model  were  used  to  estimate  wind 
erosion  reductions  attributable  to  desert  pavement  and  soil  crusts.  This  was  accomplished  by 
assigning  a “vegetation  cover  equivalence  factor”  to  these  types  of  surface  coverings.  Soil 
biological  crusts  were  assumed  to  be  as  effective  in  reducing  wind  erosion  as  vegetation  with  35 
percent  vegetation  canopy  coverage.  Desert  pavement  areas  were  assumed  to  be  as  effective  in 
reducing  wind  erosion  as  vegetation  with  50  percent  canopy  coverage.  For  existing  conditions. 


the  combination  of  vegetation,  desert  pavement,  and  soil  biological  crusts  would  be  equivalent  to 
vegetation  with  28.3  percent  canopy  coverage  across  the  entire  Solar  Farm  site. 

Development  of  the  Solar  Farm  would  remove  existing  vegetation,  soil  biological  crusts,  and 
desert  pavement  from  the  site,  replacing  these  features  with  gravel  road  and  parking  areas; 
buildings  and  equipment  pads;  solar  panel  arrays;  and  open  areas  that  have  been  compacted  and 
treated  with  dust  palliatives.  Solar  Farm  operations  would  have  limited  site  disturbance  from 
periodic  security,  equipment  inspection,  and  equipment  maintenance  activities.  On-site  traffic 
volumes  would  be  quite  low  compared  to  the  construction  period.  Areas  covered  by  buildings 
and  equipment  pads  would  be  completely  protected  from  wind  erosion.  Areas  covered  by  gravel 
surfaces  or  by  solar  arrays  would  be  partially  protected  from  wind  erosion.  Mitigation  measures 
recommended  in  the  EIS  text  include  annual  re-application  of  dust  palliatives  to  gravel  roads  and 
open  areas. 

Evaluation  of  wind  erosion  rates  for  the  Solar  Farm  alternatives  required  assigning  a vegetation 
cover  equivalence  factor  to  each  of  the  categories  of  physical  features  that  would  be  present 
following  construction.  Buildings  and  equipment  pads  were  assigned  a vegetation  cover 
equivalence  factor  of  100  percent.  Gravel  roads  and  parking  areas  were  assigned  a vegetation 
cover  equivalence  factor  of  27  percent.  Previous  compaction  and  dust  palliative  applications  for 
open  areas  of  the  site  would  reduce  wind  erosion  from  these  areas.  In  addition,  open  areas 
between  the  solar  panel  arrays  would  receive  wind  shielding  from  the  array  structures,  especially 
for  the  predominant  wind  directions.  Given  these  considerations,  open  areas  of  the  site  were 
assigned  a vegetation  cover  equivalence  factor  of  23  percent. 

Approximately  one  third  of  the  Solar  Farm  site  would  be  directly  covered  by  solar  panel  arrays. 
The  solar  panel  arrays  would  have  a windbreak  effect  that  varies  according  to  wind  direction. 
The  panel  arrays  would  be  aligned  in  an  east-west  direction,  with  the  panels  would  be  sloped  to 
the  south.  The  vegetation  cover  equivalence  factor  assigned  to  the  areas  directly  covered  by  the 
solar  panels  was  varied  according  to  wind  direction.  For  winds  from  the  south,  the  vegetation 
cover  equivalence  factor  was  set  equal  to  the  area  coverage  factor  for  the  solar  panels  (33  percent 
for  Solar  Farm  Layout  B and  34.1  percent  for  Solar  Farm  Layout  C).  For  north  winds,  the 
vegetation  cover  equivalence  factor  was  set  at  5 percentage  points  less  than  the  physical  area 
coverage  for  the  solar  panels,  since  the  slope  of  the  panels  would  generate  some  downward  wind 
turbulence  when  winds  blow  from  the  north.  The  linear  solar  array  layout  would  result  in  only 
limited  wind  erosion  reduction  for  winds  from  the  cast  or  west.  The  vegetation  cover  equivalence 
factor  for  cast  and  west  winds  was  set  at  8 percent.  Overall  wind  direction  frequencies  were 
assumed  to  be  35  percent  for  north  winds,  5 percent  for  east  winds,  45  percent  for  south  winds, 
and  15  percent  for  west  winds.  Table  D4-2  summarizes  the  vegetation  cover  equivalence  factors 
and  resulting  wind  erosion  reduction  factors  used  for  the  analysis. 
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Table  D4-2. 


Summary  of  Wind  Erosion  Control  Factors  for  Solar  Farm  Features 


Parameter 

Wind  Speed, 
mph 

Vegetation 

Cover 

Equivalence 

Factor 

Percent  Reduction  in  Wind  Erosion  Rates 

Existing 

Conditions 

Solar  Farm 
Layout  B 

Solar  Farm 
Layout  C 

Vegetation 

Cover 

20 

15.0% 

69.8% 

0.0% 

0.0% 

30 

15.0% 

58.2% 

0.0% 

0.0% 

40 

15.0% 

54.9% 

0.0% 

0.0% 

50 

15.0% 

44.8% 

0.0% 

0.0% 

60 

15.0% 

35.8% 

0.0% 

0.0% 

Soil 

Biological 

Crusts 

20 

35.0% 

96.5% 

0.0% 

0.0% 

30 

35.0% 

92.1% 

0.0% 

0.0% 

40 

35.0% 

84.5% 

0.0% 

0.0% 

50 

35.0% 

76.1% 

0.0% 

0.0% 

60 

35.0% 

66.7% 

0.0% 

0.0% 

Desert 

Pavement 

20 

50.0% 

99.1% 

0.0% 

0.0% 

30 

50.0% 

97.0% 

0.0% 

0.0% 

40 

50.0% 

93.8% 

0.0% 

0.0% 

50 

50.0% 

88.2% 

0.0% 

0.0% 

60 

50.0% 

81.0% 

0.0% 

0.0% 

Gravel 
Surfaced 
Areas  with 
dust  palliative 
treatments 

20 

27.0% 

0.0% 

92.2% 

92.2% 

30 

27.0% 

0.0% 

85.4% 

85.4% 

40 

27.0% 

0.0% 

75.9% 

75.9% 

50 

27.0% 

0.0% 

66.2% 

66.2% 

60 

27.0% 

0.0% 

56.2% 

56.2% 

c 


Parameter 

Wind  Speed, 
mph 

Vegetation 

Cover 

Equivalence 

Factor 

Percent  Reduction  in  Wind  Erosion  Rates 

Existing 

Conditions 

Solar  Farm 
Layout  B 

Solar  Farm 
Layout  C 

Open  Areas 
with  dust 
palliative 
treatments 

20 

23.0% 

0.0% 

88.0% 

88.0% 

30 

23.0% 

0.0% 

79.6% 

79.6% 

40 

23.0% 

0.0% 

70.3% 

70.3% 

50 

23.0% 

0.0% 

60.0% 

60.0% 

60 

23.0% 

0.0% 

50.1% 

50.1% 

Solar  Arrays, 
North  Wind 
Conditions 

20 

28.0%  - 
29.1% 

0.0% 

93.0% 

93.7% 

30 

28.0%  - 
29.1% 

0.0% 

86.6% 

87.7% 

40 

28.0%  - 
29.1% 

0.0% 

77.2% 

78.5% 

50 

28.0%  - 
29.1% 

0.0% 

67.6% 

69.1% 

60 

28.0%  - 
29.1% 

0.0% 

57.7% 

59.2% 

Solar  Arrays, 
East  Wind 
Conditions 

20 

8% 

0.0% 

44.0% 

44.0% 

30 

8% 

0.0% 

39.5% 

39.5% 

40 

8% 

0.0% 

35.0% 

35.0% 

50 

8% 

0.0% 

27.4% 

27.4% 

60 

8% 

0.0% 

20.7% 

20.7% 

Solar  Arrays, 
South  Wind 
Conditions 

20 

33.0%- 

34.1% 

0.0% 

95.8% 

96.2% 

30 

33.0%  - 
34.1% 

0.0% 

90.9% 

91.6% 

40 

33.0%  - 
34.1% 

0.0% 

82.6% 

83.7% 

50 

33.0%  - 
34.1% 

0.0% 

73.9% 

75.2% 

60 

33.0%  - 
34.1% 

0.0% 

64.3% 

65.6% 

Parameter 

Wind  Speed, 
mph 

Vegetation 

Cover 

Equivalence 

Factor 

Percent  Reduction  in  Wind  Erosion  Rates 

Existing 

Conditions 

Solar  Farm 
Layout  B 

Solar  Farm 
Layout  C 

Solar  Arrays, 
West  Wind 
Conditions 

20 

8% 

0.0% 

44.0% 

44.0% 

30 

8% 

0.0% 

39.5% 

39.5% 

40 

8% 

0.0% 

35.0% 

35.0% 

50 

8% 

0.0% 

27.4% 

27.4% 

60 

8% 

0.0% 

20.7% 

20.7% 

Overall  Site 
Conditions 

20 

24.4%  - 
28.3% 

93.2% 

89.7% 

90.0% 

30 

24.4%  - 
28.3% 

86.9% 

81.9% 

82.4% 

40 

24.4%  - 
28.3% 

77.6% 

72.4% 

72.8% 

50 

24.4%  - 
28.3% 

68.0% 

62.3% 

62.8% 

60 

24.4%  - 
28.3% 

58.1% 

52.3% 

52.8% 

Under  existing  eonditions  for  the  assumed  wind  speed  distribution,  natural  vegetation  and 
ground  eover  eonditions  provide  a 90.5  pereent  reduetion  from  barren  ground  wind  erosion  rates. 
Under  developed  Solar  Farm  eonditions  with  the  assumed  wind  speed  distribution,  the  developed 
Solar  Farm  site  would  provide  an  86.4  pereent  reduction  from  barren  ground  wind  erosion  rates 
under  Solar  Farm  Layout  B,  and  an  86.8  percent  reduction  from  barren  ground  wind  erosion 
rates  under  Solar  Farm  Layout  C.  Table  D4-3  summarizes  the  net  changes  in  wind  erosion  rates 
estimated  by  the  WNDEROSN  model. 
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Table  D4-3. 
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Estimated  Net  Changes  in  Wind  Erosion  Rates  for  the  Solar  Farm  Site 


Parameter 

Units 

Solar  Farm 
Site  B 

Solar  Farm 
Site  C 

Site  Acres 

Acres 

4,245 

3,045 

Barren  Ground  Wind  Erosion  Rate  for 
PM  10 

Tons  Per  Year 

818.0 

586.8 

Natural  Condition  Wind  Erosion  Rate  for 
PMlO 

Tons  Per  Year 

78.0 

55.9 

Developed  Solar  Farm  Condition  Wind 
Erosion  Rate  for  PM  10 

Tons  Per  Year 

111.7 

77.2 

Net  Change,  Solar  Farm  versus  Natural 
Conditions 

Tons  Per  Year 

33.7 

21.2 

Net  Change,  Solar  Farm  versus  Natural 
Conditions 

Pounds  Per 
Acre  Per  Year 

15.863 

13.943 
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APPENDIX  D-5 

GREENHOUSE  GAS  EMISSIONS  AVOIDED 
THROUGH  DISPLACEMENT  OF  ALTERNATIVE 
POWER  GENERATION  SOURCES 


O 


o 


INTRODUCTION 


c 


The  proposed  Solar  Farm  would  have  a power  generation  capacity  of  550  MW  under  Solar  Farm 
Layout  B,  and  413  MW  under  Solar  Farm  Layout  C.  These  power  generation  capacities  translate 
into  an  estimated  1.2  billion  kilowatt-hours  of  electrical  power  generation  per  year  for  Solar 
Farm  Layout  B and  901  million  kilowatt-hours  or  electrical  power  generation  per  year  for  Solar 
Farm  C.  Southern  California  Edison  (SCE)  and  Pacific  Gas  and  Electric  (PG&E)  have  signed 
power  purchase  agreements  with  Desert  Sunlight.  Based  on  their  respective  power  purchase 
agreements,  SCE  would  receive  45.45  percent  of  the  power  generated  by  the  Solar  Earm  and 
PG&E  would  receive  54.55  percent  of  the  power. 

Electrical  power  is  distributed  through  an  integrated  transmission  system  grid  with  multiple 
inter-connected  power  generation  sources.  Electrical  power  demand  at  any  time  is  balanced 
among  available  sources  of  power  generation.  Any  new  source  of  power  generation  added  to  the 
grid  necessarily  affects  power  generation  by  other  power  plants  that  are  connected  to  the 
transmission  grid,  since  total  power  generation  must  be  balanced  against  current  power  demand. 
Consequently,  power  generation  by  the  Proposed  Project  will  effectively  displace  other  power 
generation  sources  that  otherwise  would  be  used  to  meet  the  prevailing  electrical  power  demand 
in  the  SCE  and  PG&E  service  areas. 


POWER  GENERATION  MIXES  FOR  SCE  AND  PG&E 

Both  SCE  and  PG&E  rely  on  a mix  of  power  generation  sources  to  meet  electrical  power 
demands  in  their  respective  service  areas.  Tables  D5-I  and  D5-2  summarize  current  (2009) 
overall  power  generation  mixes  for  SCE  and  PG&E,  respectively.  Also  included  in  Tables  D5-I 
and  D5-2  arc  average  greenhouse  gas  emission  rates  associated  with  each  type  of  power  source. 


Table  D5-1. 

Summary  of  2009  Power  Generation  Mix  for  SCE 


Power  Plant 
Type 

Percent  of 
Annual 
Power 
Generation 

Emission  Factor,  Pounds  per  Kilowatt-Hour 

C02 

CH4 

N20 

GWP  as 
C02e 

Coal 

10.0% 

0.710 

0.000075 

0.000011 

0.715 

Large  Hydro 

5.0% 

0.000 

0.000000 

0.000000 

0.000 

Natural  Gas 

50.7% 

0.399 

0.000007 

0.000001 

0.399 

Nuclear 

17.9% 

0.000 

0.000000 

0.000000 

0.000 

Biomass/Waste 

2.0% 

0.706 

0.000226 

0.000030 

0.720 

Geothermal 

9.0% 

0.057 

0.000000 

0.000000 

0.057 

Small  Hydro 

1.0% 

0.000 

0.000000 

0.000000 

0.000 

Solar 

1 .0% 

0.000 

0.000000 

0.000000 

0.000 

Wind 

3.0% 

0.000 

0.000000 

0.000000 

0.000 

Power  Plant 
Type 

Percent  of 
Annual 
Power 
Generation 

Emission  Factor,  Pounds  per  Kilowatt-Hour 

C02 

CH4 

N2O 

GWP  as 
C02e 

Other 

0.5% 

0.000 

0.000000 

0.000000 

0.000 

Total 

100.0% 

0.292 

0.000015 

0.000002 

0.293 

Renewable 

Sources 

16.4% 

0.116 

0.000027 

0.000004 

0.118 

C02  = carbon  dioxide,  GWP  multiplier  = I 
CH4  = methane,  GWP  multiplier  = 25 
N2O  = nitrous  oxide,  GWP  multiplier  = 298 
C02e  = carbon  dioxide  equivalents 

GWP  = global  wanning  potential  as  C02e,  based  on  multipliers  from  IPCC  2007 
Data  Sourees:  Southern  California  Edison  (2009);  California  Air  Resourees  Board  (2008) 


Table  D5-2. 

Summary  of  2009  Power  Generation  Mix  for  PG&E 


Power  Plant 
Type 

Percent  of 
Annual 
Power 
Generation 

Emission  Factor,  Pounds  per  Kilowatt-Hour 

C02 

CH4 

N20 

GWP  as 
C02e 

Coal 

2.0% 

0.710 

0.000075 

0.000011 

0.715 

Large  Hydro 

15.8% 

0.000 

0.000000 

0.000000 

0.000 

Natural  Gas 

46.3% 

0.399 

0.000007 

0.000001 

0.399 

Nuclear 

19.7% 

0.000 

0.000000 

0.000000 

0.000 

Biomass/Wastc 

3.9% 

0.706 

0.000226 

0.000030 

0.720 

Geothermal 

3.9% 

0.057 

0.000000 

0.000000 

0.057 

Small  Hydro 

3.9% 

0.000 

0.000000 

0.000000 

0.000 

Solar 

0.5% 

0.000 

0.000000 

0.000000 

0.000 

Wind 

3.0% 

0.000 

0.000000 

0.000000 

0.000 

Other 

1 .0% 

0.000 

0.000000 

0.000000 

0.000 

Total 

100.0% 

0.229 

0.000014 

0.000002 

0.230 

Renewable 

Sources 

16.3% 

0.185 

0.000055 

0.000007 

0.188 

CO2  = carbon  dioxide,  GWP  multiplier  = I 
CH4  = methane,  GWP  multiplier  = 25 
N2O  = nitrous  oxide,  GWP  multiplier  = 298 
C02e  = carbon  dioxide  equivalents 

GWP  = global  warming  potential  as  C02e,  based  on  multipliers  from  IPCC  2007 
Data  Sourees:  Paeific  Gas  & Electric  (2009);  California  Air  Resources  Board  (2008) 

Based  on  2009  data,  both  SCE  and  PG&E  obtain  slightly  more  than  16  percent  of  their  power 
generation  from  renewable  energy  sources.  Both  utilities,  however,  are  still  below  the  Renewable 
Portfolio  Standard  of  20  percent  by  2010. 
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GREENHOUSE  GAS  EMISSIONS  AV  OIDED  THROUGH  THE  USE  OF 
DESERT  SUNLIGHT  POWER  INSTEAD  OF  ALTERNATIVE  POWER  SOURCES 

Because  operation  of  electrical  power  distribution  grids  balances  power  generation  from  multiple 
power  sources  against  prevailing  power  demand,  the  addition  of  power  from  the  Desert  Sunlight 
project  would  necessary  result  in  compensating  reductions  in  power  generation  from  other  power 
plants  connected  to  the  grid.  As  discussed  in  the  EIS  text,  operation  of  the  Solar  Farm  and 
associated  substations  will  directly  and  indirectly  generate  small  amounts  of  greenhouse  gases 
throughout  the  operational  life  of  the  Project.  Direct  greenhouse  gas  emissions  would  come 
primarily  from  sulfur  hcxatluoridc  emissions  associated  with  substation  equipment.  Indirect 
greenhouse  gas  emissions  would  come  from  vehicle  traffic  associated  with  operation  and 
maintenance  activities  for  the  Solar  Farm,  Gen-Tie  Line,  and  Red  Bluff  Substation. 

The  small  quantities  of  direct  and  indirect  greenhouse  gas  emissions  associated  with  Solar  Farm 
operations  would  be  more  than  off-set  by  greenhouse  gas  emissions  avoided  through  the  use  of 
solar  power  instead  of  alternative  power  sources.  Relative  power  generation  costs  and 
operational  flexibility  would  typically  be  dominant  factors  in  determining  which  power 
generation  sources  arc  displaced  by  power  from  the  Desert  Sunlight  Project.  An  additional 
consideration,  however,  is  the  fact  that  all  power  plants  arc  subject  to  scheduled  and  unscheduled 
maintenance  shutdowns.  Consequently,  power  from  the  Desert  Sunlight  Project  could,  over  the 
course  of  a year,  displace  or  replace  power  from  any  other  existing  power  generation  source 
being  used  by  SCE  and  PG&E.  The  existing  power  mixes  for  SCE  and  PG&E  have  been  used  to 
provide  a conservative  estimate  of  the  greenhouse  gas  emissions  avoided  through  use  of  power 
generated  by  the  Desert  Sunlight  Project.  Tables  D5-3  and  D5-4  summarize  the  amounts  of 
greenhouse  gas  emissions  avoided  annually  through  use  of  Desert  Sunlight  power  from  Solar 
Farm  Layouts  B and  C,  respectively. 


o 


Table  D5-3. 

Avoided  Greenhouse  Gas  Emissions  For  SCE  and  PG&E 
Using  Power  From  Solar  Farm  Layout  B 


Utility 

Annual 
Power 
Received 
From  the 
Solar  Farm 
B,  kilowatt- 
hours  per 
year 

Avoided  Greenhouse  Gas  Emissions,  Tons  Per  Year 

C02 

CH4 

N2O 

GWP  as 
C02e 

SCE 

545,454,545 

79,678.9 

4.203 

0.574 

79,955.0 

PG&E 

654,545,455 

74,852.1 

4.422 

0.575 

75,133.9 

Total 

1,200,000,000 

154,531.0 

8.625 

1.148 

155,088.9 

CO2  = carbon  dioxide,  GWP  multiplier  = 1 
CH4  = methane,  GWP  multiplier  = 25 
N2O  = nitrous  oxide,  GWP  multiplier  = 298 
C02e  = carbon  dioxide  equivalents 

GWP  = global  warming  potential  as  C02e,  based  on  multipliers  from  IPCC  2007 


Table  D5-4. 

Avoided  Greenhouse  Gas  Emissions  For  SCE  and  PG&E 
Using  Power  From  Solar  Farm  Layout  C 


Utility 

Annual 
Power 
Received 
From  the 
Solar  Farm 
B,  kilowatt- 
hours  per 
year 

Avoided  Greenhouse  Gas  Emissions,  Tons  Per  Year 

C02 

CH4 

N2O 

GWP  as 
C02e 

SCE 

409,586,777 

60,130.8 

3.172 

0.433 

60,339.1 

PG&E 

491,504,132 

57,050.2 

3.370 

0.438 

57,265.0 

Total 

901,090,909 

117,181.0 

6.542 

0.871 

117,604.1 

CO2  = carbon  dioxide,  GWP  multiplier  = I 
CH4  = methane,  GWP  multiplier  = 25 
N2O  = nitrous  oxide,  GWP  multiplier  = 298 
C02e  = carbon  dioxide  equivalents 
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APPENDIX  E-1 

ADDITIONAL  CONSTRUCTION  NOISE 
ANALYSIS  INFORMATION 


O 


OVERVIEW  OF  THE  CNSTNOIZ  MODEL 


Noise  impacts  from  construction  activity  have  been  estimated  using  a detailed  spreadsheet  model 
(CNSTNOIZ).  The  CNSTNOIZ  model  is  structured  to  provide  separate  analyses  for  each 
construction  phase.  Different  versions  of  the  spreadsheet  model  accommodate  from  one  to  five 
construction  phases  in  a single  spreadsheet.  In  addition  to  the  main  data  entry  sheet  for  each 
construction  phase,  the  CNSTNOIZ  model  provides  a summary  sheet  and  chart  of  noise  levels 
versus  distance  for  each  construction  phase.  The  CNSTNOIZ  model  has  an  expandable  database 
of  140  equipment  entries  including  heavy  equipment,  power  tools,  and  other  noise  sources  such 
as  equipment  backup  beepers  and  manual  hammering.  Some  equipment  types  have  multiple 
entries  to  reflect  a range  of  typical  engine  sizes.  The  database  provides  a default  reference  noise 
level  at  50  feet,  the  range  of  reference  noise  levels  expected  for  the  general  equipment  type, 
default  atmospheric  absorption  coefficients,  and  default  operating  time  factors  for  hours  when 
the  equipment  is  active.  The  operating  time  fractions  allow  for  more  realistic  modeling  of  noise 
from  intermittent  equipment  operations. 

The  database  in  the  CNSTNOIZ  model  incorporates  data  from  a wide  range  of  published  sources 
plus  some  additional  data  based  on  direct  monitoring  data  and  manufacturer  information.  Default 
atmospheric  absorption  rated  included  in  the  database  were  calculated  according  to  the  1978 
American  National  Standards  Institute  (ANSI)  procedures  using  available  frequency  spectrum 
data  for  major  types  of  equipment.  Data  included  in  the  database  represent  minimum 
atmospheric  absorption  rates  (typically  representing  cool  temperatures  and  high  relative  humidity 
levels).  Database  entries  for  default  equipment  operating  time  factors  for  active  hours  are 
generally  consistent  with  default  values  used  in  the  CNSTEMIS  air  quality  spreadsheet  model. 

Noise  calculations  performed  by  the  CNSTNOIZ  model  employ  a conventional  distance 
extrapolation  procedure  for  point  sources  of  noise  incorporating  a 6-dBA  drop-off  rate  pre 
doubling  of  distance  plus  a minimum  atmospheric  absorption  adjustment. 

The  primary  calculation  sheet  allows  users  to  replace  the  program  default  values  with  project- 
specific  estimates.  The  model  requires  users  to  specify  the  number  and  type  of  equipmeiit  items 
active  in  the  same  general  work  area  for  each  hour  of  a 24-hour  cycle,  thus  allowing  realistic 
calculation  of  various  noise  metrics,  including:  hourly  average  noise  levels  by  time  of  day; 
maximum  hourly  noise  levels;  average  daytime,  evening,  and  nighttime  noise  levels;  24-hour 
average  noise  levels  (24-hour  Lcq);  and  24-hour  CNEL  or  Ldn  noise  levels.  The  model 
automatically  calculates  noise  levels  at  20  distances  from  the  main  activity  areas  of  the 
construction  site  (default  distances  range  from  50  feet  to  2 miles).  The  model  provides  a tabular 
summary  of  noise  levels  at  all  distances.  The  model  also  provides  a chart  of  noise  levels  at 
distances  out  to  3,000  feet,  comparing  maximum  1-hour  Lcq,  average  daytime  Lcq,  and  24-hour 
CNEL  or  Ldn  level  at  each  distance.  The  hourly  noise  contributions  from  each  type  of  equipment 
are  available  in  the  primary  calculation  sheet  of  the  model. 


ANALYSES  FOR  THE  PROPOSED  PROJECT  AND  ALTERNATIVES 


Alternatives  1,  2,  and  3 would  use  similar  equipment  for  comparable  construction  phases. 
Although  Alternative  3 might  have  lower  numbers  of  some  equipment  items  than  Alternatives  1 
or  2 at  the  solar  farm  site,  the  equipment  would  typically  operate  in  multiple  groups  of  items  that 
would  be  similar  for  all  alternatives.  Consequently,  a single  analysis  for  each  of  the  modeled 
construction  phases  would  be  applicable  to  all  three  alternatives. 

Overall  construction  equipment  use  for  each  phase  of  construction  was  consistent  with  the 
construction  emissions  analyses  summarized  in  Appendix  D-2.  The  CNSTNOIZ  analyses 
considered  various  equipment  groupings  likely  to  occur  during  each  phase  of  construction.  The 
grouping  producing  the  greatest  noise  impact  was  used  to  represent  noise  impacts  from  each 
construction  phase. 


NOISE  LEVEL  CHARTS  FOR  MAJOR  CONSTRUCTION  PHASES  OF 

PROJECT  COMPONENTS 

The  following  tables  and  charts  summarize  the  results  of  the  construction  noise  analysis  for 
major  construction  phases  at  the  solar  farm,  Gen-Tic  Line,  and  Red  Bluff  Substation.  . 


SOLAR  FARM  CONSTRUCTION 
Site  Clearing  Phase 


Table  El-L 

Equipment  Group  Analyzed  for  the  Site  Clearing  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Brush  Cutters 

2 

8 

6.8 

81 

0.75 

Tracked 

Dozer 

1 

2 

0.5 

88 

0.75 

Wheeled 

Tractor 

1 

4 

3.4 

80 

0.75 

Wheeled 

Loader 

1 

2 

1.5 

80 

0.50 

Wood 

Chipper 

1 

2 

0.5 

91 

0.75 

ATVs 

1 

4 

2.6 

70 

0.50 

Water  Truck 

1 

2 

1.3 

80 

0.50 

Dump  Truck 

1 

2 

0.5 

80 

032 
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RECEPTOR  DISTANCE,  FEET 


■ MAX  1-HR  Leq  □ DAYTIME  Leg  □ CNEL  LEVEL 


Site  Grading  Phase 


Table  El-2. 

Equipment  Group  Analyzed  for  the  Site  Grading  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Scraper 

1 

8 

6.8 

85 

0.75 

Tracked 

Dozer 

1 

4 

3.4 

88 

0.75 

Grader 

1 

4 

3.4 

82 

0.75 

Roller- 

Compactor 

1 

4 

3.4 

73 

0.45 

ATVs 

1 

4 

2.6 

70 

0.50 

Water  Truck 

1 

4 

2.6 

80 

0.50 

SOLAR  FARM  CONSTRUCTION  NOISE  IMPACTS 
SITE  GRADING  OPERATIONS 
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Array  Support  Post  Phase 


Table  El-3. 

Equipment  Group  Analyzed  for  the  Array  Support  Post  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Auger  Rig 

1 

8 

3.6 

85 

0.66 

Vibratory  Pile 
Driver 

2 

8 

8.0 

85 

0.54 

Forklift 

1 

4 

2.6 

80 

0.50 

ATVs 

1 

4 

2.6 

70 

0.50 

Water  Truck 

1 

4 

2.6 

80 

0.50 

Flatbed  Truck 

1 

2 

0.5 

75 

0.32 

o 


SOLAR  FARM  CONSTRUCTION  NOISE  IMPACTS 
INSTALLATION  OF  ARRAY  SUPPORT  POSTS 
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■ MAX  1-IlR  Leg  □ DAYTIME  Leg  □ CNEL  LEVEL 


Trenching  and  Underground  Cable  Phase 

Table  El -4, 

Equipment  Group  Analyzed  for  the  Trenching  and  Underground  Cable  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Trencher 

1 

8 

6.8 

73 

0.50 

Backhoe- 

Loadcr 

1 

4 

3.4 

80 

0.50 

Cable  Plow 

1 

8 

6.8 

80 

0.75 

ATVs 

1 

8 

5.2 

70 

0.50 

Water  Truck 

1 

3 

1.3 

80 

0.50 

Dump  Truck 

1 

4 

1.0 

80 

0.32 

Flatbed  Truck 

1 

1 

0.25 

75 

0.32 

Forklift 

1 

1 

0.65 

80 

0.50 
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SOLAR  FARM  CONSTRUCTION  NOISE  IMPACTS 
TRENCHING  AND  UNDERGROUND  CABLE  INSTALLATION 
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Soil  Compaction  Phase 


Table  El-5. 

Equipment  Group  Analyzed  for  the  Soil  Compaction  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Roller- 

Compactor 

2 

6 

5.1 

77 

0.45 

ATVs 

1 

8 

5.2 

70 

0.50 

Water  Truck 

1 

8 

5.2 

80 

0.50 

SOLAR  FARM  CONSTRUCTION  NOISE  IMPACTS 
SOIL  COMPACTION  PHASE 


■ MAX  1-llRLeq  □ DAYTIME  Leg  DCNEL  LEVEL 


o 


GEN-TIE  LINE  CONSTRUCTION 
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Site  Preparation  Phase 


Table  El-6. 

Equipment  Group  Analyzed  for  the  Site  Preparation  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Tracked 

Dozer 

1 

8 

6.8 

86 

0.75 

Grader 

1 

2 

1.7 

82 

0.75 

Roller- 

Compactor 

1 

6 

5.1 

73 

0.45 

Wheeled 

Loader 

1 

4 

3.0 

78 

0.50 

Water  Truck 

1 

4 

2.6 

80 

0.50 

Dump  Truck 

1 

1 

0.25 

80 

0.32 
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GEN-TIE  LINE  CONSTRUCTION  NOISE  IMPACTS 
SITE  PREPARATION  PHASE 


■ MAX  1 -HR  Leq  □ DAYTIME  Leg  □ CNEL  LEVEL 


Tower  Foundation  Phase 


Table  El-7. 

Equipment  Group  Analyzed  for  the  Tower  Foundation  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Tracked 

Dozer 

1 

2 

1.7 

86 

0.75 

Wheeled 

Loader 

1 

4 

3.0 

78 

0.50 

Backhoe- 

Loader 

1 

2 

1.7 

80 

0.50 

Fork  Lift 

1 

4 

2.6 

80 

0.50 

Mobile  Crane 

1 

4 

2.6 

82 

0.50 

Mobile  Crane 

1 

2 

1.3 

82 

0.50 

Auger  Rig 

1 

2 

0.9 

85 

0.66 
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Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dBper  100 
Meters 

Drill  Rig 

1 

4 

4.0 

87 

0.66 

Compressor 

1 

4 

4.0 

81 

0.66 

Pump 

1 

2 

2.0 

83 

0.41 

Portable 

Mixer 

1 

2 

1.8 

82 

0.50 

Jackhammer 

1 

2 

1.5 

90 

1.36 

Cement 
Mixer  Truck 

1 

2 

0.8 

80 

0.50 

Dump  Truck 

1 

5 

0.88 

80 

0.32 

Slurry  Truck 

1 

2 

1.3 

80 

0.50 

Specialty 

Truck 

1 

2 

1.3 

75 

0.32 

Water  Truck 

1 

2 

1.3 

80 

0.50 

GEN-TIE  LINE  CONSTRUCTION  NOISE  IIVIPACTS 
TOWER  FOUNDATIONS  PHASE 


■ MAX  I -HR  Leq  □ DAYTIME  Leg  □ CNEL  LEVEL 


Tower  Assembly  and  Erection  Phase 


Table  El -8 

Equipment  Group  Analyzed  for  the  Tower  Assembly  and  Erection  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Forklift 

2 

4 

2.6 

80 

0.50 

Mobile  Crane 

2 

6 

3.9 

82 

0.50 

Compressor 

2 

4 

4.0 

81 

0.66 

Flatbed  Truek 

1 

4 

1.0 

75 

0.32 

Flatbed  Truck 

1 

4 

1.0 

75 

0.32 

Water  Truck 

1 

8 

5.2 

80 

0.50 
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GEN-TIE  LINE  CONSTRUCTION  NOISE  IMPACTS 
TOWER  ASSEMBLY  PHASE 
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Line  Stringing  Phase 


Table  El -9 

Equipment  Group  Analyzed  for  the  Line  Stringing  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Tracked 

Dozer 

1 

2 

1.7 

86 

0.75 

Backhoe- 

Loader 

1 

6 

5.1 

80 

0.50 

Compressor 

1 

4 

4.0 

81 

0.66 

Line  Puller 

1 

4 

3.0 

81 

0.81 

Mixed  Trueks 

1 

2 

0.5 

80 

0.32 

Specialty 

Truck 

2 

5 

3.25 

75 

0.32 

Specialty 

2 

4 

2.6 

75 

0.32 

Truck 

Water  Truck 

1 

4 

2.6 

80 

0.50 

GEN-TIE  LINE  CONSTRUCTION  NOISE  IIMPACTS 
LINE  STRINGING  PHASE 
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RED  BLUFF  SUBSTATION  CONSTRUCTION 
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Site  Clearing  Phase 


Table  El-IO. 

Equipment  Group  Analyzed  for  the  Site  Clearing  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Brush  Cutters 

2 

8 

6.8 

81 

0.75 

Tracked 

Dozer 

1 

8 

6.8 

88 

0.75 

Wheeled 

Tractor 

1 

8 

6.8 

80 

0.75 

Wheeled 

Loader 

1 

4 

3.0 

80 

0.50 

Wood 

Chipper 

1 

4 

2.6 

91 

0.75 

Water  Truck 

1 

4 

2.6 

80 

0.50 
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RED  BLUFF  SUBSTATION  CONSTRUCTION  NOISE  IMPACTS 
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Site  Grading  and  Compaction  Phase 


Table  El-11. 

Equipment  Group  Analyzed  for  the  Site  Grading  and  Compaction  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Scraper 

1 

7 

5.1 

85 

0.75 

Tracked 

Dozer 

1 

7 

3.4 

88 

0.75 

Grader 

1 

7 

3.4 

82 

0.75 

Roller- 

Compactor 

1 

8 

6.8 

75 

0.45 

Wheeled 

Loader 

1 

8 

6.0 

80 

0.50 

Backhoe- 

Loader 

1 

8 

6.8 

80 

0.50 

Water  Truck 

1 

4 

2.6 

80 

0.50 

RED  BLUFF  SUBSTATION  CONSTRUCTION  NOISE  IMPACTS 
SITE  GRADING  AND  COMPACTION  OPERATIONS 


Trenching  and  Foundations  Phase 


Table  El-12. 

Equipment  Group  Analyzed  for  the  Trenching  and  Foundations  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Excavator 

1 

6 

3.4 

80 

0.75 

Backhoc- 

Loader 

1 

6 

5.1 

80 

0.50 

Skid-Steer 

Loader 

1 

6 

4.5 

70 

0.50 

Wheeled 

Loader 

1 

6 

4.5 

80 

0.50 

Auger  Rig 

1 

6 

2.25 

85 

0.66 
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Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dBper  100 
Meters 

Tracked 

Dozer 

1 

2 

1.7 

88 

0.75 

Cement 
Mixer  Truck 

1 

2 

0.8 

80 

0.50 

Water  Truck 

1 

6 

3.9 

80 

0.50 

RED  BLUFF  SUBSTATION  CONSTRUCTION  NOISE  IMPACTS 
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Equipment  Pads  Phase 


Table  El-13. 

Equipment  Group  Analyzed  for  the  Equipment  Pads  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Wheeled 

Loader 

1 

6 

3.0 

80 

0.50 

Mobile  Crane 

1 

2 

1.3 

82 

0.50 

Forklift 

1 

6 

2.6 

80 

0.50 

Flatbed  Truek 

1 

2 

0.5 

75 

0.32 

Dump  Truck 

2 

6 

1.5 

80 

0.32 

Cement 
Mixer  Truck 

2 

6 

2.4 

80 

0.50 

Water  Truck 

1 

6 

3.9 

80 

0.50 

o 


RED  BLUFF  SUBSTATION  CONSTRUCTION  NOISE  IMPACTS 
EQUIPMENT  PADS  PHASE 


Substation  Equipment  Installation  Phase 


Table  El-14. 

Equipment  Group  Analyzed  for  the  Substation  Equipment  Installation  Phase 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Compressor 

1 

8 

8.0 

81 

0.66 

Mobile  Crane 

1 

2 

1.3 

82 

0.50 

Forklift 

I 

8 

5.2 

80 

0.50 

Wheeled 

Loader 

1 

7 

4.5 

80 

0.50 

Dump  Truck 

1 

6 

1.0 

80 

0.32 

Specialty 

Truck 

1 

6 

3.9 

75 

0.32 

1 

6 

3.9 

80 

0.50 

o 


Equipment 

Item 

Number 
Active  at 
One  Time 

Active  Hours 
Per  Day 

Net  Daily 
Operating 
Hours  Per 
Item 

Noise  Level 
at  50  Feet 
(dBA) 

Atmospheric 
Absorption, 
dB  per  100 
Meters 

Water  Truck 

RED  BLUFF  SUBSTATION  CONSTRUCTION  NOISE  IMPACTS 
EQUIPMENT  INSTALLATION  PHASE 
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OV  ERVIEW  OF  THE  FHWACNEL  MODEL 


Noise  impacts  from  local  highway  traffic  have  been  estimated  using  a spreadsheet  model 
(FHWACNEL)  originally  designed  as  a batch  mode  implementation  of  the  1978  Federal 
Highway  Administration  (FHWA)  traffic  noise  prediction  model  (subsequently  released  as  the 
STAMINA  model).  The  FHWA  STAMINA  model  and  the  more  recent  FHWA  TNM  traffic 
noise  model  arc  designed  to  analyze  noise  levels  from  highway  traffic  for  a single  hour,  using 
highway  geometries  and  traffic  condition  data  input  on  a lane-by-lanc  basis.  In  contrast,  the 
FHWACNEL  spreadsheet  model  used  for  this  analysis  is  designed  to  model  traffic  noise  on  an 
hourly  basis  over  a 24-hour  period,  providing  a direct  calculation  of  CNEL  or  Ldn  noise  levels. 
In  addition,  the  FHWACNEL  spreadsheet  model  is  designed  to  accommodate  highway  segments 
defined  on  either  a single  lane  or  a multi-lane  basis. 

The  FHWACNEL  spreadsheet  model  has  been  programmed  using  Lotus  1-2-3  spreadsheet 
software,  which  allows  spreadsheet  programming  using  sophisticated  keystroke  macros.  The 
spreadsheet  allows  users  to  select  from  the  original  FHWA  noise  algorithms,  alternative 
algorithms  developed  by  the  California  Department  of  Transportation  (Caltrans),  alternative 
algorithms  developed  by  the  Ontario  Department  of  Transportation,  or  the  Caltrans  algorithms 
with  supplemental  correction  factors  that  adjust  model  results  to  values  that  are  consistent  with 
the  more  recent  FHWA  TNM  traffic  noise  model.  The  Caltrans  algorithms  with  TNM  correction 
factors  provide  the  default  setup  for  the  FHWACNEL  model. 

The  FHWA  traffic  noise  models  define  vehicle  types  according  to  the  number  of  axles  and  tires 
on  the  vehicle.  The  1978  FHWA  traffic  noise  prediction  model  used  three  vehicle  classes  (light 
duty  vehicles,  medium  trucks,  and  heavy  trucks).  The  more  recent  TNM  model  uses  five  vehicle 
classes:  light  duty  vehicles,  motorcycles,  medium  trucks,  buses,  and  heavy  trucks.  Light  duty 
vehicles  are  all  vehicles  with  two  axles  and  four  tires.  Motorcycles  are  vehicles  with  two  axles, 
either  two  or  three  tires,  and  an  open  driver  compartment.  Medium  trucks  are  cargo  vehicles  with 
two  axles  and  six  tires.  Buses  are  vehicles  which  have  either  two  or  three  axles  and  which  arc 
designed  to  carry  9 or  more  passengers.  Heavy  trucks  arc  cargo  vehicles  with  three  or  more 
axles.  For  use  in  the  FHWACNEL  model,  the  TNM  classes  of  light  duty  vehicles  and 
motorcycles  are  merged,  and  the  TNM  classes  of  medium  trucks  and  buses  are  merged.  For 
practical  purposes,  motor  homes  arc  presently  treated  as  buses  in  the  FHWACNEL  model. 

The  FHWACNEL  model  incorporates  separate  sets  of  TNM  correction  factors  for  light  duty 
vehicles,  medium  duty  trucks,  and  heavy  duty  trucks.  The  TNM  correction  factors  for  each 
vehicle  type  vary  based  on  vehicle  speed  and  receptor  distance.  The  TNM  correction  factor 
values  were  derived  from  parallel  analyses  using  the  TNM  2.5  Lookup  program  and  the 
FHWACNEL  spreadsheet  with  the  original  Caltrans  algorithms.  The  TNM  correction  factors 
cover  a speed  range  of  0 to  75  mph  and  a receptor  distance  range  of  50  to  950  feet.  The  default 
TNM  correction  factors  assume  that  3.7%  of  light  duty  vehicles  are  motorcycles  (the  California 
statewide  average)  and  that  37.1%  of  medium  duty  trucks  arc  buses  and  motor  homes  (the 


California  statewide  average).  A separate  spreadsheet  generates  replaeement  TNM  correetion 
factor  values  for  uscr-spccificd  motocycle  and  bus/motor  home  percentages. 

The  FHWACNEL  model  analyzes  hourly  traffic  volumes  over  a 24-hour  period  for  a road 
network  of  up  to  30  highway  segments  (single  or  multi-lane,  one-way  or  bi-directional)  and  up  to 
40  receptor  locations.  Users  input  the  receptor  coordinates,  highway  segment  centerline 
coordinates,  highway  width,  average  daily  traffic  volume,  nominal  frcc-flow  speed,  and  hourly 
vehicle  capacity  for  each  highway  segment.  In  addition,  users  input  an  hourly  distribution  pattern 
for  the  daily  traffic  (cither  project-specific  or  from  a library  of  typical  patterns),  the  hourly 
percentage  of  medium  duty  trucks  (cither  project-specific  or  from  a library  of  typical  patterns), 
and  the  hourly  percentage  of  heavy  duty  trucks  (cither  project-specific  or  from  a library  of 
typical  patterns).  The  FHWACNEL  spreadsheet  includes  a database  of  hourly  traffic  volume  and 
hourly  truck  percentage  patterns  for  an  array  of  roadway  types  that  can  be  used  directly  or 
modified  to  provide  hourly  traffic  estimates  based  on  known  or  predicted  ADT  values.  A 
spreadsheet  macro  automatically  processes  hourly  traffic  patterns  for  each  highway  segment  and 
all  receptor  locations.  The  FHWACNEL  model  adjusts  hourly  vehicle  speeds  according  to  the 
volumc:capacity  ratio.  The  model  automatically  creates  a separate  output  file  for  each  highway 
segment;  the  output  files  summarize  the  highway  segment  contributions  to  hourly  Lcq  and  daily 
CNEE  or  Ldn  levels  at  each  receptor  location.  A separate  spreadsheet  program  (LINKSUM) 
automatically  combines  results  from  each  highway  segment  output  file  to  produce  total  hourly 
Lcq  and  daily  CNEE  or  Ldn  estimates  at  each  receptor  location.  The  LINKSUM  spreadsheet 
automates  the  creation  of  summary  tables  for  CNEE,  Ldn,  maximum  hourly  Leq,  or  Leq  by 
clock  hour  for  each  receptor  across  all  modeled  highway  segment.  The  LINKSUM  spreadsheet 
can  also  generate  a matrix  of  receptor  distances  to  each  highway  segment. 


ANALYSES  FOR  THE  PROPOSED  PROJECT  AND  ALTERNATIVES 


Modeled  Roadways 

Roadways  incorporated  into  the  traffic  noise  modeling  analysis  included  segments  of  I- 10  east 
and  west  of  the  Highway  177  interchange,  Highway  177  from  I- 10  to  Kaiser  Road,  and  Kaiser 
Road  between  Flighway  177  and  the  solar  farm  site.  For  simplicity,  I- 10  was  treated  as  an  east- 
west  roadway  and  Highway  177  and  Kaiser  Road  were  treated  as  north-south  roadways. 

Modeled  Receptor  Locations 

Receptors  for  the  traffic  noise  modeling  analysis  were  established  along  three  sets  of  receptor 
transects  perpendicular  to  Kaiser  Road  or  Highway  177.  Each  receptor  transect  had  six  receptor 
points  east  of  the  relevant  roadway  and  six  receptor  points  west  of  the  relevant  roadway. 
Receptor  points  were  located  at  distances  of  50  feet,  100  feet,  250  feet,  500  feet,  750  feet,  and 
1,000  feet  from  the  roadway  centerline.  The  southernmost  transects  were  located  in  Desert 
Center  east  and  west  of  Highway  1 77,  south  of  Ragsdale  Road  and  550  feet  north  of  the  point 
where  the  centerlines  of  Highway  177  and  I-IO  intersect.  The  central  transects  were  located  east 
and  west  of  Kaiser  Road  in  the  Lake  Tamarisk  area,  about  600  feet  north  of  Oasis  Road.  The 
northernmost  transects  were  located  cast  and  west  of  Kaiser  Road  about  midway  between  the 
Lake  Tamarisk  development  and  the  solar  farm  site. 


Modeled  Traffic  Volumes 


Existing  traffic  volumes  for  Kaiser  Road  were  based  on  the  24-hour  traffic  counts  provided  in 
the  traffic  study  (Hernandez,  Kroone  & Associates  2010).  The  traffic  count  was  conducted  north 
of  the  Lake  Tamarisk  development,  and  showed  a daily  total  volume  of  108  vehieles.  Existing 
traffic  volumes  for  the  portion  of  Kaiser  Road  south  of  the  Lake  Tamarisk  development  were 
estimated  by  increasing  the  daily  volume  to  150  vehicles.  Baseline  traffic  conditions  for 
Highway  177  and  1-10  were  developed  from  2008  traffic  count  data  and  2007  truck  count  data 
downloaded  from  the  Caltrans  website  (Caltrans  2007,  2008).  The  traffic  count  data  for  Kaiser 
Road  provided  hourly  auto  and  truek  volume  patterns.  The  hourly  auto  and  truck  volume  patterns 
for  Highway  177  and  I-IO  were  extrapolated  from  daily  volumes  and  hourly  distribution  patterns 
adjusted  to  match  reported  peak  hour  eonditions. 

Traffic  conditions  for  201 1 and  2012  were  developed  by  adding  project-related  traffic  volumes 
to  the  baseline  traffic  volumes  for  each  roadway  segment.  Construction-related  traffic  would 
include  construction  worker  commute  traffic  and  heavy  truck  traffic  bringing  equipment  and 
materials  to  the  construction  sites.  Construction  worker  and  construetion  truck  traffic  volumes 
for  each  alternative  were  based  on  estimates  generated  by  the  construction  emissions  model  (sec 
Appendices  D-1  and  D-2).  The  two  solar  farm  alternatives  would  have  somewhat  different 
construction  worker  commute  volumes  and  somewhat  different  construction  truck  traffic 
volumes.  For  analysis  purposes,  all  Gen-Tie  Line  alternatives  were  assumed  to  generate  the  same 
volumes  of  construction  worker  and  construction  truck  traffic.  The  traffic  volumes  for  Gen  Tie 
Line  A-1  were  used  for  all  alternatives.  Construction  traffic  for  the  two  Red  Bluff  Substation 
alternatives  was  not  included  in  the  analysis  because  that  traffic  would  not  use  Highway  177  or 
Kaiser  Road. 

Table  E2-1  summarizes  the  traffic  conditions  used  for  the  traffic  noise  modeling  analysis. 


Table  E2-1. 

Traffic  Conditions  Used  for  Traffic  Noise  Modeling. 


Road 

Segment 

Parameter 

Existing 

Conditions 

Alt  1 & 2, 
2011 

Alt  1 & 2, 
2012 

Alt  3, 
2011 

Alt  3, 
2012 

1-10  West 
of 

Highway 

177 

Modeled  Road 
Length,  ft 

5,000 

5,000 

5,000 

5,000 

5,000 

Combined 
Traffic  Lane 
Widths,  ft 

56 

56 

56 

56 

56 

Light  Vehicle 
Speed,  mph 

65 

65 

65 

65 

65 

Medium  Truck 
Speed,  mph 

65 

65 

65 

65 

65 

Heavy  Truck 
Speed,  mph 

65 

65 

65 

65 

65 

Road 

Segment 

Parameter 

Existing 

Conditions 

Alt  1 & 2, 
2011 

Alt  1 & 2, 
2012 

Alt  3, 
2011 

Alt  3, 
2012 

ADT 

23,000 

23,278 

23,157 

23,271 

23,145 

Medium  Truck 
% of  ADT 

5.16% 

5.5% 

5.5% 

5.5% 

5.5% 

Heavy  Truck  % 
of  ADT 

34.29% 

35.4% 

35.4% 

35.3% 

35.4% 

Peak  Hour 
Volume 

3,000 

2,998 

2,994 

2,997 

2,994 

Hourly 

Capacity 

4,000 

4,000 

4,000 

4,000 

4,000 

Drop-off  Rate, 
dBA  per 
doubling  of 
distance 

4.5 

4.5 

4.5 

4.5 

4.5 

I- 10  East 
of 

Highway 

177 

Modeled  Road 
Length,  ft 

5,000 

5,000 

5,000 

5,000 

5,000 

Combined 
Traffic  Lane 
Widths,  ft 

56 

56 

56 

56 

56 

Light  Vehicle 
Speed,  mph 

65 

65 

65 

65 

65 

Medium  Truck 
Speed,  mph 

65 

65 

65 

65 

65 

Heavy  Truck 
Speed,  mph 

65 

65 

65 

65 

65 

ADT 

21,400 

21,598 

21,485 

21,591 

21,481 

Medium  Truck 
% of  ADT 

5.61% 

6.0% 

6.0% 

6.0% 

6.0% 

Heavy  Truck  % 
of  ADT 

37.79% 

40.2% 

40.3% 

40.2% 

40.3% 

Peak  Hour 
Volume 

2,800 

2,790 

2,786 

2,789 

2,786 

Hourly 

Capacity 

4,000 

4,000 

4,000 

4,000 

4,000 

Drop-off  Rate, 
dBA  per 
doubling  of 
distance 

4.5 

4.5 

4.5 

4.5 

4.5 

Modeled  Road 
Length,  ft 

1,429 

1,429 

1,429 

1,429 

1,429 

1 77  south 
of  Kaiser 

Combined 
Traffic  Lane 
Widths,  ft 

24 

24 

24 

24 

24 

Light  Vehicle 
Speed,  mph 

50 

50 

50 

50 

50 

Road 

Segment 

Parameter 

Existing 

Conditions 

Alt  1 & 2, 
2011 

Alt  1 & 2, 
2012 

Alt  3, 

2011 

Alt  3, 
2012 

Medium  Truck 
Speed,  mph 

50 

50 

50 

50 

50 

Heavy  Truck 
Speed,  mph 

50 

50 

50 

50 

50 

ADT 

2,250 

2,613 

2,475 

2,596 

2,451 

Medium  Truck 
% of  ADT 

4.4% 

5.8% 

5.7% 

5.7% 

5.5% 

Heavy  Truck  % 
of  ADT 

9.6% 

10.9% 

9.5% 

10.4% 

9.2% 

Peak  Hour 
Volume 

290 

304 

298 

303 

296 

Hourly 

Capacity 

1,200 

1,200 

1,200 

1,200 

1,200 

Drop-off  Rate, 
dBA  per 
doubling  of 
distance 

4.5 

4.5 

4.5 

4.5 

4.5 

Kaiser 
Road 
south  of 
Tamarisk 
Lake 

Modeled  Road 
Length,  ft 

9,029 

9,029 

9,029 

9,029 

9,029 

Combined 
Traffic  Lane 
Widths,  ft 

24 

24 

24 

24 

24 

Light  Vehicle 
Speed,  mph 

45 

45 

45 

45 

45 

Medium  Truck 
Speed,  mph 

45 

45 

45 

45 

45 

Heavy  Truck 
Speed,  mph 

45 

45 

45 

45 

45 

ADT 

150 

510 

372 

493 

358 

Medium  Truck 
% of  ADT 

20.4% 

20.1% 

24.8% 

20.0% 

24.1% 

Heavy  Truck  % 
of  ADT 

6.5% 

25.4% 

21.5% 

23.1% 

22.5% 

Peak  Hour 
Volume 

17 

140 

95 

139 

88 

Hourly 

Capacity 

1,200 

1,200 

1,200 

1,200 

1,200 

Drop-off  Rate, 
dBA  per 
doubling  of 
distance 

4.5 

4.5 

4.5 

4.5 

4.5 

Kaiser 

Road 

Modeled  Road 
Length,  ft 

23,133 

23,133 

23,133 

23,133 

23,133 

o 


Road 

Segment 

Parameter 

Existing 

Conditions 

Alt  1 & 2, 
2011 

Alt  1 & 2, 
2012 

Alt  3, 
2011 

Alt  3, 
2012 

north  of 
Tamarisk 
Lake 

Combined 
Traffic  Lane 
Widths,  ft 

24 

24 

24 

24 

24 

Light  Vehicle 
Speed,  mph 

45 

45 

45 

45 

45 

Medium  Truck 
Speed,  mph 

45 

45 

45 

45 

45 

Heavy  Truck 
Speed,  mph 

45 

45 

45 

45 

45 

ADT 

108 

468 

330 

451 

316 

Medium  Truck 
% of  ADT 

20.4% 

20.1% 

24.8% 

20.0% 

24.1% 

Heavy  Truck  % 
of  ADT 

6.5% 

25.4% 

21.5% 

23.1% 

22.5% 

Peak  Hour 
Volume 

12 

135 

90 

134 

83 

Hourly 

Capacity 

1,200 

1,200 

1,200 

1,200 

1,200 

Drop-off  Rate, 
dBA  per 
doubling  of 
distance 

4.5 

4.5 

4.5 

4.5 

4.5 

Table  E2-2  summarizes  hourly  vehiele  pereentage  patterns  used  in  the  traffie  noise  model  for  I- 
10  west  of  Highway  177  under  Alternatives  1 and  2. 

Table  E2-2. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  I-IO  West  of  Highway  177 


Start  of 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

MT  % 
VPH 

HT  % 
VPH 

VPH 

VPH 

Hour 

% 

ADT 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

12:00  AM 

0.1% 

1.0% 

5.0% 

0.1% 

0.0% 

4.3% 

0.1% 

0.0% 

4.3% 

1 :00  AM 

0.1% 

1 .5% 

6.0% 

0.1% 

0.0% 

4.3% 

0.1% 

0.0% 

4.3% 

2:00  AM 

0.2% 

2.0% 

7.0% 

0.2% 

2.2% 

6.5% 

0.2% 

2.2% 

6.5% 

3:00  AM 

0.2% 

3.0% 

9.0% 

0.2% 

2.2% 

8.7% 

0.2% 

2.2% 

8.7% 

4:00  AM 

0.4% 

3.0% 

12.0% 

0.4% 

3.3% 

12.0% 

0.4% 

3.3% 

12.0% 

5:00  AM 

0.6% 

4.5% 

16.0% 

0.6% 

4.3% 

15.9% 

0.6% 

4.3% 

15.9% 

6:00  AM 

1.5% 

5.0% 

24.0% 

1.9% 

9.8% 

18.5% 

1.8% 

9.8% 

20.4% 

7:00  AM 

3.5% 

5.5% 

30.0% 

3.5% 

5.4% 

30.5% 

3.5% 

5.4% 

30.3% 

Alt  1 & 2 Conditions. 

Alt  1 & 2 Conditions, 

Existing  Conditions 

2011 

2012 

Start  of 
Hour 

VPH 

% 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

MT  % 
VPH 

HT  % 
VPH 

ADT 

ADT 

ADT 

8:00  AM 

6.0% 

5.8% 

38.0% 

6.0% 

5.8% 

38.3% 

6.0% 

5.8% 

38.2% 

9:00  AM 

7.0% 

6.0% 

47.0% 

7.0% 

6.0% 

47.4% 

7.0% 

6.0% 

47.2% 

10:00  AM 

8.0% 

6.6% 

50.0% 

8.0% 

6.5% 

50.3% 

8.0% 

6.6% 

50.1% 

11:00  AM 

9.0% 

6.4% 

51.0% 

8.9% 

6.3% 

51.3% 

9.0% 

6.4% 

51.1% 

12:00  PM 

10.5% 

6.1% 

47.0% 

10.4% 

6.1% 

47.2% 

10.4% 

6.1% 

47.1% 

1 :00  PM 

13.0% 

5.8% 

42.0% 

12.9% 

5.8% 

42.2% 

12.9% 

5.8% 

42.1% 

2:00  PM 

9.0% 

5.6% 

37.0% 

8.9% 

5.6% 

37.2% 

9.0% 

5.6% 

37.1% 

3:00  PM 

8.0% 

5.5% 

27.0% 

8.4% 

6.6% 

25.6% 

8.2% 

6.5% 

26.1% 

4:00  PM 

7.5% 

5.0% 

22.0% 

1.4% 

5.0% 

22.0% 

7.4% 

5.0% 

22.0% 

5:00  PM 

6.0% 

4.0% 

17.0% 

5.9% 

4.0% 

17.0% 

6.0% 

4.0% 

1 7.0% 

6:00  PM 

3.5% 

3.0% 

15.0% 

3.5% 

3.0% 

15.0% 

3.5% 

3.0% 

15.0% 

7:00  PM 

2.0% 

2.2% 

14.0% 

2.0% 

2.2% 

13.9% 

2.0% 

2.2% 

13.9% 

8:00  PM 

1.7% 

1.8% 

12.0% 

1.7% 

1.8% 

12.0% 

1 .7% 

1.8% 

12.0% 

9:00  PM 

1.0% 

1 .6% 

8.0% 

1.0% 

1 .7% 

7.8% 

1.0% 

1.7% 

7.8% 

10:00  PM 

0.7% 

1 .5% 

7.0% 

0.7% 

1 .2% 

6.8% 

0.7% 

1 .2% 

6.8% 

1 1 :00  PM 

0.5% 

1 .0% 

5.0% 

0.5% 

0.9% 

5.2% 

0.5% 

0.9% 

5.2% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Tabic  E2-3  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for  I- 
10  east  of  Highway  1 77  under  Alternatives  1 and  2. 


Table  E2-3. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  I-IO  East  of  Highway  177 


Start  of 
Hour 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

% 

ADT 

MT% 

VPH 

HT  % 
VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT% 

VPH 

VPH 

% 

ADT 

MT% 

VPH 

HT% 

VPH 

12:00  AM 

0.1% 

1.0% 

6.0% 

0.1% 

0.0% 

4.8% 

0.1% 

0.0% 

4.8% 

1:00  AM 

0.1% 

1.5% 

7.0% 

0.1% 

0.0% 

4.8% 

0.1% 

0.0% 

4.8% 

2:00  AM 

0.2% 

2.0% 

8.0% 

0.2% 

2.3% 

7.0% 

0.2% 

2.3% 

7.0% 

3:00  AM 

0.2% 

3.0% 

10.0% 

0.2% 

2.3% 

9.3% 

0.2% 

2.3% 

9.3% 

4:00  AM 

0.4% 

3.5% 

16.0% 

0.4% 

3.5% 

16.3% 

0.4% 

3.5% 

16.3% 

5:00  AM 

0.6% 

4.5% 

21.0% 

0.6% 

4.7% 

21.1% 

0.6% 

4.7% 

21.1% 

6:00  AM 

1.5% 

5.0% 

29.0% 

1 .8% 

6.5% 

24.2% 

1 .6% 

6.9% 

26.8% 

7:00  AM 

3.5% 

5.5% 

35.0% 

3.5% 

5.4% 

35.4% 

3.5% 

5.5% 

35.2% 

8:00  AM 

6.0% 

6.0% 

43.0%  ^ 

6.0% 

6.0% 

43.3% 

6.0% 

6.0% 

43.2% 

9:00  AM 

7.0% 

6.5% 

52.0% 

7.0%  ^ 

6.4% 

52.4% 

7.0% 

6.5% 

52.2% 

Start  of 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

% 

Hour 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

MT  % 
VPH 

HT  % 
VPH 

ADT 

ADT 

ADT 

10:00  AM 

8.0% 

7.0% 

55.0% 

8.0% 

7.0% 

55.3% 

8.0% 

7.0% 

55.2% 

1 1:00  AM 

9.0% 

7.2% 

56.0% 

9.0% 

7.2% 

56.3% 

9.0% 

7.2% 

56.1% 

12:00  PM 

10.5% 

7.0% 

52.0% 

10.5% 

7.0% 

52.2% 

10.5% 

7.0% 

52.1% 

1 :00  PM 

13.0% 

6.8% 

47.0% 

12.9% 

6.8% 

47.2% 

13.0% 

6.8% 

47.1% 

2:00  PM 

9.0% 

6.5% 

42.0% 

8.9% 

6.5% 

42.2% 

9.0% 

6.5% 

42.1% 

3:00  PM 

8.0% 

6.0% 

32.0% 

8.2% 

6.3% 

30.9% 

8.1% 

6.4% 

3 1 .5% 

4:00  PM 

7.5% 

5.4% 

27.0% 

7.4% 

5.4% 

27.0% 

7.5% 

5.4% 

27.0% 

5:00  PM 

6.0% 

4.9% 

22.0% 

5.9% 

4.9% 

22.0% 

6.0% 

4.9% 

22.0% 

6:00  PM 

3.5% 

3.9% 

19.0% 

3.5% 

3.9% 

19.0% 

3.5% 

3.9% 

19.0% 

7:00  PM 

2.0% 

3.0% 

1 7.0% 

2.0% 

3.0% 

17.1% 

2.0% 

3.0% 

17.1% 

8:00  PM 

1.7% 

2.0% 

15.0% 

1.7% 

1 .9% 

15.1% 

1.7% 

1.9% 

15.1% 

9:00  PM 

1.0% 

1.6% 

10.0% 

1 .0% 

1.4% 

9.8% 

1.0% 

1.4% 

9.8% 

10:00  PM 

0.7% 

1.5% 

9.0% 

0.7% 

1 .3% 

9.3% 

0.7% 

1 .3% 

9.3% 

11:00  PM 

0.5% 

1 .0% 

6.0% 

0.5% 

0.9% 

5.6% 

0.5% 

0.9% 

5.6% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-4  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for 
Highway  177  south  of  Kaiser  Road  under  Alternatives  1 and  2. 


Table  E2-4. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  Highway  177 

South  of  Kaiser  Road 


Start  of 
Hour 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

% 

ADT 

MT  % 
VPH 

HT% 

VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT% 

VPH 

12:00  AM 

0.1% 

0.3% 

2.0% 

0.1% 

0.0% 

0.0% 

0.1% 

0.0% 

0.0% 

1 :00  AM 

0.1% 

0.3% 

2.0% 

0.1% 

0.0% 

0.0% 

0.1% 

0.0% 

0.0% 

2:00  AM 

0.2% 

0.4% 

2.3% 

0.2% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

3:00  AM 

0.2% 

0.5% 

2.8% 

0.2% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

4:00  AM 

0.4% 

0.6% 

3.0% 

0.3% 

0.0% 

0.0% 

0.4% 

0.0% 

0.0% 

5:00  AM 

0.6% 

1.5% 

3.5% 

0.5% 

0.0% 

0.0% 

0.6% 

0.0% 

0.0% 

6:00  AM 

1.5% 

2.0% 

7.0% 

6.0% 

23.4% 

1 .3% 

4.6% 

27.4% 

1.8% 

7:00  AM 

3.5% 

4.0% 

9.0% 

3.4% 

3.4% 

19.1% 

3.4% 

3.5% 

15.3% 

8:00  AM 

6.0% 

4.0% 

10.0% 

5.7% 

3.4% 

18.8% 

5.8% 

3.5% 

15.4% 

9:00  AM 

7.0% 

4.5% 

11.0% 

6.7% 

4.0% 

19.0% 

6.7% 

4.2% 

15.6% 

10:00  AM 

8.0% 

5.0% 

9.0% 

7.5% 

4.6% 

16.3% 

7.6% 

4.8% 

13.2% 

Start  of 
Hour 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 2 Conditions, 

2012 

VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT% 

VPH 

1 1 :0()  AM 

9.0% 

5.3% 

7.5% 

8.4% 

5.0% 

14.2% 

8.6% 

5.2% 

11.3% 

12:00  PM 

10.5% 

4.8% 

9.0% 

9.6% 

4.4% 

14.7% 

9.9% 

4.5% 

12.2% 

1 :00  PM 

12.9% 

5.0% 

8.0% 

1 1 .6% 

4.9% 

12.2% 

12.0% 

5.0% 

10.4% 

2:00  PM 

9.1% 

3.5% 

7.0% 

8.2% 

3.3% 

11.2% 

8.5% 

3.3% 

9.5% 

3:00  PM 

8.0% 

3.0% 

6.0% 

1 1.6% 

13.5% 

3.6% 

10.5% 

13.5% 

4.2% 

4:00  PM 

7.5% 

2.0% 

7.2% 

6.5% 

1.8% 

7.1% 

6.8% 

1 .8% 

7.1% 

5:00  PM 

6.0% 

1.5% 

7.8% 

5.2% 

1 .5% 

7.4% 

5.5% 

1 .5% 

7.4% 

6:00  PM 

3.5% 

1 .0% 

7.3% 

3.0% 

1 .3% 

7.6% 

3.2% 

1 .3% 

7.6% 

7:00  PM 

2.0% 

0.6% 

5.0% 

1.7% 

0.0% 

4.4% 

1.8% 

0.0% 

4.4% 

8:00  PM 

1.7% 

0.4% 

3.0% 

1.5% 

0.0% 

2.6% 

1 .5% 

0.0% 

2.6% 

9:00  PM 

1.0% 

0.3% 

2.5% 

0.9% 

0.0% 

4.3% 

0.9% 

0.0% 

4.3% 

10:00  PM 

0.7% 

0.3% 

2.0% 

0.6% 

0.0% 

0.0% 

0.6% 

0.0% 

0.0% 

1 1 :00  PM 

0.5% 

0.3% 

2.0% 

0.4% 

0.0% 

0.0% 

0.4% 

0.0% 

0.0% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-5  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for 
Kaiser  Road  south  of  Lake  Tamarisk  under  Alternatives  I and  2. 


Table  E2-5. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  Kaiser  Road 

South  of  Lake  Tamarisk 


Start  of 
Hour 

Existing  Conditions 

Alt  1 «&  2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT  % 

% 

VPH 

VPH 

/o 

VPH 

VPH 

VPH 

VPH 

ADT 

ADT 

ADT 

12:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

2:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

3:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

4:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

5:00  AM 

2.8% 

33.3% 

0.0% 

0.6% 

33.3% 

0.0% 

0.9% 

33.3% 

0.0% 

6:00  AM 

8.3% 

22.2% 

0.0% 

28.4% 

28.6% 

0.0% 

26.7% 

36.4% 

0.0% 

7:00  AM 

9.3% 

20.0% 

0.0% 

4.3% 

10.0% 

50.0% 

4.8% 

12.5% 

37.5% 

8:00  AM 

2.8% 

0.0% 

0.0% 

3.6% 

0.0% 

82.4% 

3.3% 

0.0% 

72.7% 

9:00  AM 

5.6% 

16.7% 

0.0% 

4.7% 

4.5% 

72.7% 

4.5% 

6.7% 

60.0% 

10:00  AM 

8.3% 

33.3% 

11.1% 

5.3%^ 

12.0% 

68.0% 

5.5% 

16.7% 

55.6% 

1 1 :00  AM 

8.3% 

44.4% 

11.1% 

5.3% 

16.0% 

68.0% 

5.5% 

22.2% 

55.6% 

Start  of 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

VPH 

VPH 

Hour 

% 

ADT 

MT  % 

HT  % 

% 

ADT 

MT  % 

HT  % 

% 

ADT 

MT  % 

HT  % 

VPH 

VPH 

VPH 

VPH 

VPH 

VPH 

12:00  PM 

5.6% 

33.3% 

16.7% 

4.7% 

9.1% 

77.3% 

4.5% 

13.3% 

66.7% 

1 :00  PM 

11.1% 

25.0% 

8.3% 

5.6% 

1 1 .5% 

57.7% 

6.1% 

15.0% 

45.0% 

2:00  PM 

8.3% 

11.1% 

11.1% 

4.1% 

5.3% 

57.9% 

4.5% 

6.7% 

46.7% 

3:00  PM 

10.2% 

18.2% 

0.0% 

28.8% 

28.1% 

0.0% 

27.3% 

35.6% 

0.0% 

4:00  PM 

6.5% 

0.0% 

0.0% 

1.5% 

0.0% 

0.0% 

2.1% 

0.0% 

0.0% 

5:00  PM 

2.8% 

0.0% 

0.0% 

0.6% 

0.0% 

0.0% 

0.9% 

0.0% 

0.0% 

6:00  PM 

5.6% 

0.0% 

0.0% 

1 .3% 

0.0% 

0.0% 

1.8% 

0.0% 

0.0% 

7:00  PM 

1.9% 

50.0% 

0.0% 

0.4% 

50.0% 

0.0% 

0.6% 

50.0% 

0.0% 

8:00  PM 

0.9% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

0.3% 

0.0% 

0.0% 

9:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

10:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1 1 :00  PM 

1.9% 

0.0% 

100.0% 

0.4% 

0.0% 

100.0% 

0.6% 

0.0% 

100.0% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-6  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for 
Kaiser  Road  Between  Lake  Tamarisk  and  the  solar  farm  site  under  Alternatives  I and  2. 


Table  E2-6. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  Kaiser  Road 
Between  Lake  Tamarisk  and  the  Solar  Farm  Site 


Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

Hour 

VPH 

MT  % 

HT  % 

VPH 

0/ 

MT  % 

HT  % 

VPH 

MT  % 

HT  % 

ADT 

VPH 

VPH 

/o 

ADT 

VPH 

VPH 

/o 

ADT 

VPH 

VPH 

12:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

2:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

3:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

4:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

5:00  AM 

2.8% 

33.3% 

0.0% 

0.6% 

33.3% 

0.0% 

0.9% 

33.3% 

0.0% 

6:00  AM 

8.3% 

22.2% 

0.0% 

28.4% 

28.6% 

0.0% 

26.7% 

36.4% 

0.0% 

7:00  AM 

9.3% 

20.0% 

0.0% 

4.3% 

10.0% 

50.0% 

4.8% 

12.5% 

37.5% 

8:00  AM 

2.8% 

0.0% 

0.0% 

3.6% 

0.0% 

82.4% 

3.3% 

0.0% 

72.7% 

9:00  AM 

5.6% 

16.7% 

0.0% 

4.7% 

4.5% 

72.7% 

4.5% 

6.7% 

60.0% 

10:00  AM 

8.3% 

33.3% 

11.1% 

5.3% 

12.0% 

68.0% 

5.5% 

16.7% 

55.6% 

1 1 :00  AM 

8.3% 

44.4% 

11.1% 

5.3% 

16.0% 

68.0% 

5.5% 

22.2% 

55.6% 

c 


c 


Start  of 
Hour 

Existing  Conditions 

Alt  1 & 2 Conditions, 
2011 

Alt  1 & 2 Conditions, 
2012 

VPH 

MT  % 

HT% 

VPH 

o/ 

MT  % 

HT  % 

VPH 

OA 

MT  % 

HT  % 

% 

VPH 

VPH 

VPH 

VPH 

/o 

VPH 

VPH 

ADT 

ADT 

ADT 

12:00  PM 

5.6% 

33.3% 

16.7% 

4.7% 

9.1% 

77.3% 

4.5% 

13.3% 

66.7% 

1 :00  PM 

11.1% 

25.0% 

8.3% 

5.6% 

11.5% 

57.7% 

6.1% 

15.0% 

45.0% 

2:00  PM 

8.3% 

11.1% 

11.1% 

4.1% 

5.3% 

57.9% 

4.5% 

6.7% 

46.7% 

3:00  PM 

10.2% 

18.2% 

0.0% 

28.8% 

28.1% 

0.0% 

27.3% 

35.6% 

0.0% 

4:00  PM 

6.5% 

0.0% 

0.0% 

1 .5% 

0.0% 

0.0% 

2.1% 

0.0% 

0.0% 

5:00  PM 

2.8% 

0.0% 

0.0% 

0.6% 

0.0% 

0.0% 

0.9% 

0.0% 

0.0% 

6:00  PM 

5.6% 

0.0% 

0.0% 

1 .3% 

0.0% 

0.0% 

1.8% 

0.0% 

0.0% 

7:00  PM 

1.9% 

50.0% 

0.0% 

0.4% 

50.0% 

0.0% 

0.6% 

50.0% 

0.0% 

8:00  PM 

0.9% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

0.3% 

0.0% 

0.0% 

9:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

10:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1 1 :00  PM 

1.9% 

0.0% 

100.0% 

0.4% 

0.0% 

100.0% 

0.6% 

0.0% 

100.0% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles 


Tabic  E2-7  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for  I- 
10  west  of  Highway  177  under  Alternative  3. 

Table  E2-7. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  I-IO  West  of  Highway  177 


Existing  Conditions 

Alt  3 Conditions,  201 1 

Alt  3 Conditions,  2012 

Start  of 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT  % 

Hour 

% 

ADT 

VPH 

VPH 

% 

ADT 

VPH 

VPH 

% 

ADT 

VPH 

VPH 

12:00  AM 

0.1% 

1.0% 

5.0% 

0.1% 

0.0% 

4.3% 

0.1% 

0.0% 

4.3% 

1:00  AM 

0.1% 

1 .5% 

6.0% 

0.1% 

0.0% 

4.3% 

0.1% 

0.0% 

4.3% 

2:00  AM 

0.2% 

2.0% 

7.0% 

0.2% 

2.2% 

6.5% 

0.2% 

2.2% 

6.5% 

3:00  AM 

0.2% 

3.0% 

9.0% 

0.2% 

2.2% 

8.7% 

0.2% 

2.2% 

8.7% 

4:00  AM 

0.4% 

3.0% 

12.0% 

0.4% 

3.3% 

12.0% 

0.4% 

3.3% 

12.0% 

5:00  AM 

0.6% 

4.5% 

16.0% 

0.6% 

4.3% 

15.9% 

0.6% 

4.3% 

15.9% 

6:00  AM 

1.5% 

5.0% 

24.0% 

1.9% 

9.6% 

18.5% 

1 .7% 

9.2% 

20.7% 

7:00  AM 

3.5% 

5.5% 

30.0% 

3.5% 

5.4% 

30.5% 

3.5% 

5.4% 

30.3% 

8:00  AM 

6.0% 

5.8% 

38.0% 

6.0% 

5.8% 

38.3% 

6.0% 

5.8% 

38.2% 

9:00  AM 

7.0% 

6.0% 

47.0% 

7.0% 

6.0% 

47.3% 

7.0% 

6.0% 

47.2% 

10:00  AM 

8.0% 

6.6% 

50.0% 

7.9% 

6.5% 

50.3% 

8.0% 

6.6% 

50.1% 

11:00  AM 

9.0% 

6.4% 

51.0% 

8.9% 

6.3% 

51.3% 

9.0% 

6.4% 

51.1% 

12:00  PM 

10.5% 

6.1% 

47.0% 

10.4% 

6.1% 

47.2% 

10.5% 

6.1% 

47.1% 

1 :00  PM 

13.0% 

5.8% 

42.0% 

12.9% 

5.8% 

42.1% 

12.9% 

5.8% 

42.1% 

2:00  PM 

9.0% 

5.6% 

37.0% 

8.9% 

5.6% 

37.1% 

9.0% 

5.6% 

37.1% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-8  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for  I- 
10  cast  of  Highway  177  under  Alternative  3. 


Table  E2-8. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  I-IO  East  of  Highway  177 


Existing  Conditions 

Alt  3 Conditions,  201 1 

Alt  3 Conditions,  2012 

Start  of 
Hour 

VPH 

% 

MT  % 

HT  % 

VPH 

% 

MT  % 

HT  % 

VPH 

% 

MT  % 

HT  % 

ADT 

VPH 

VPH 

ADT 

VPH 

VPH 

ADT 

VPH 

VPH 

12:00  AM 

0.1% 

1 .0% 

6.0% 

0.1% 

0.0% 

4.8% 

0.1% 

0.0% 

4.8% 

1:00  AM 

0.1% 

1.5% 

7.0% 

0.1% 

0.0% 

4.8% 

0.1% 

0.0% 

4.8% 

2:00  AM 

0.2% 

2.0% 

8.0% 

0.2% 

2.3% 

7.0% 

0.2% 

2.3% 

7.0% 

3:00  AM 

0.2% 

3.0% 

10.0% 

0.2% 

2.3% 

9.3% 

0.2% 

2.3% 

9.3% 

4:00  AM 

0.4% 

3.5% 

16.0% 

0.4% 

3.5% 

16.3% 

0.4% 

3.5% 

16.3% 

5:00  AM 

0.6% 

4.5% 

21.0% 

0.6% 

4.7% 

21.1% 

0.6% 

4.7% 

21.1% 

6:00  AM 

1.5% 

5.0% 

29.0% 

1.8% 

6.5% 

24.2% 

1.6% 

6.7% 

27.0% 

7:00  AM 

3.5% 

5.5% 

35.0% 

3.5% 

5.4% 

35.4% 

3.5% 

5.5% 

35.2% 

8:00  AM 

6.0% 

6.0% 

43.0% 

6.0% 

6.0% 

43.3% 

6.0% 

6.0% 

43.2% 

9:00  AM 

7.0% 

6.5% 

52.0% 

7.0% 

6.4% 

52.3% 

7.0% 

6.5% 

52.2% 

10:00  AM 

8.0% 

7.0% 

55.0% 

8.0% 

7.0% 

55.3% 

8.0% 

7.0% 

55.2% 

11:00  AM 

9.0% 

7.2% 

56.0% 

9.0% 

7.2% 

56.3% 

9.0% 

7.2% 

56.1% 

12:00  PM 

10.5% 

7.0% 

52.0% 

10.5% 

7.0% 

52.2% 

10.5% 

7.0% 

52.1% 

1 :00  PM 

13.0% 

6.8% 

47.0% 

12.9% 

6.8% 

47.1% 

13.0% 

6.8% 

47.1% 

2:00  PM 

9.0% 

6.5% 

42.0% 

8.9% 

6.5% 

42.1% 

9.0% 

6.5% 

42.1% 

3:00  PM 

8.0% 

6.0% 

32.0% 

8.2% 

6.3% 

30.9% 

8.1% 

6.3% 

31.6% 

4:00  PM 

7.5% 

5.4% 

27.0% 

7.4% 

5.4% 

27.0% 

7.5% 

5.4% 

27.0% 

5:00  PM 

6.0% 

4.9% 

22.0% 

5.9% 

4.9% 

22.0% 

6.0% 

4.9% 

22.0% 

6:00  PM 

3.5% 

3.9% 

19.0% 

3.5% 

3.9% 

19.0% 

3.5% 

3.9% 

1 9.0% 

Start  of 
Hour 

Existing  Conditions 

Alt  3 Conditions,  2011 

Alt  3 Conditions,  2012 

VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

VPH 

% 

ADT 

MT  % 
VPH 

HT  % 
VPH 

7:00  PM 

2.0% 

3.0% 

17.0% 

2.0% 

3.0% 

17.1% 

2.0% 

3.0% 

17.1% 

8:00  PM 

1.7% 

2.0% 

15.0% 

1.7% 

1 .9% 

15.1% 

1 .7% 

1 .9% 

15.1% 

9:00  PM 

1.0% 

1 .6% 

10.0% 

1 .0% 

1 .4% 

9.8% 

1 .0% 

1 .4% 

9.8% 

10:00  PM 

0.7% 

1 .5% 

9.0% 

0.7% 

1 .3% 

9.3% 

0.7% 

1 .3% 

9.3% 

1 1 :00  PM 

0.5% 

1 .0% 

6.0% 

0.5% 

0.9% 

5.6% 

0.5% 

0.9% 

5.6% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-9  summarizes  hourly  vchiele  pereentage  patterns  used  in  the  traffie  noise  model  for 
Highway  177  south  of  Kaiser  Road  under  Alternative  3. 


Table  E2-9. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  Highway  177 

South  of  Kaiser  Road 


o 


Existing  Conditions 

Alt  3 Conditions,  201 1 

Alt  3 Conditions,  2012 

Start  of 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT% 

Hour 

% 

ADT 

VPH 

VPH 

% 

ADT 

VPH 

VPH 

% 

ADT 

VPH 

VPH 

12:00  AM 

0.1% 

0.3% 

2.0% 

0.1% 

0.0% 

0.0% 

0.1% 

0.0% 

0.0% 

1 :00  AM 

0.1% 

0.3% 

2.0% 

0.1% 

0.0% 

0.0% 

0.1% 

0.0% 

0.0% 

2:00  AM 

0.2% 

0.4% 

2.3% 

0.2% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

3:00  AM 

0.2% 

0.5% 

2.8% 

0.2% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

4:00  AM 

0.4% 

0.6% 

3.0% 

0.3% 

0.0% 

0.0% 

0.4% 

0.0% 

0.0% 

5:00  AM 

0.6% 

1.5% 

3.5% 

0.5% 

0.0% 

0.0% 

0.6% 

0.0% 

0.0% 

6:00  AM 

1.5% 

2.0% 

7.0% 

6.0% 

22.3% 

1 .3% 

4.3% 

26.4% 

1.9% 

7:00  AM 

3.5% 

4.0% 

9.0% 

3.4% 

3.4% 

18.2% 

3.4% 

3.6% 

14.3% 

8:00  AM 

6.0% 

4.0% 

10.0% 

5.7% 

3.4% 

17.7% 

5.8% 

3.5% 

14.8% 

9:00  AM 

7.0% 

4.5% 

11.0% 

6.6% 

4.1% 

18.0% 

6.8% 

4.2% 

15.1% 

10:00  AM 

8.0% 

5.0% 

9.0% 

7.5% 

4.6% 

15.5% 

7.7% 

4.8% 

12.8% 

11:00  AM 

9.0% 

5.3% 

7.5% 

8.4% 

5.1% 

13.4% 

8.6% 

5.2% 

10.9% 

12:00  PM 

10.5% 

4.8% 

9.0% 

9.6% 

4.4% 

14.0% 

10.0% 

4.5% 

1 1 .9% 

1 :00  PM 

12.9% 

5.0% 

8.0% 

11.6% 

5.0% 

11.6% 

12.1% 

5.1% 

9.8% 

2:00  PM 

9.1% 

3.5% 

7.0% 

8.2% 

3.3% 

10.3% 

8.5% 

3.3% 

8.6% 

3:00  PM 

8.0% 

3.0% 

6.0% 

11.7% 

12.9% 

3.6% 

10.3% 

12.7% 

4.4% 

4:00  PM 

7.5% 

2.0% 

7.2% 

6.5% 

1.8% 

7.1% 

6.9% 

1 .8% 

7.1% 

5:00  PM 

6.0% 

1.5% 

7.8% 

5.2% 

1 .5% 

7.4% 

5.5% 

1.5% 

7.4% 

6:00  PM 

3.5% 

1.0% 

7.3% 

3.0% 

1.3% 

7.6% 

3.2% 

1.3% 

7.6% 

7:00  PM 

2.0% 

0.6% 

5.0% 

1.7% 

0.0% 

4.4% 

1.8% 

0.0% 

4.4% 

8:00  PM 

1 .7% 

0.4% 

3.0% 

1 .5% 

0.0% 

2.6% 

1 .6% 

0.0% 

2.6% 

9:00  PM 

1.0% 

0.3% 

2.5% 

0.9% 

0.0% 

4.3% 

0.9% 

0.0% 

4.3% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-10  summarizes  hourly  vehicle  percentage  patterns  used  in  the  traffic  noise  model  for 
Kaiser  Road  south  of  Lake  Tamarisk  under  Alternative  3. 


Table  E2-10. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  Kaiser  Road 

South  of  Lake  Tamarisk 


Existing  Conditions 

Alt  3 Conditions,  201 1 

Alt  3 Conditions,  2012 

Start  of 
Hour 

VPH 

% 

MT  % 

HT  % 

VPH 

% 

MT  % 

HT  % 

VPH 

% 

MT  % 

HT  % 

ADT 

VPH 

VPH 

ADT 

VPH 

VPH 

ADT 

VPH 

VPH 

12:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

2:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

3:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

4:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

5:00  AM 

2.8% 

33.3% 

0.0% 

0.7% 

33.3% 

0.0% 

0.9% 

33.3% 

0.0% 

6:00  AM 

8.3% 

22.2% 

0.0% 

29.3% 

27.3% 

0.0% 

25.6% 

35.8% 

0.0% 

7:00  AM 

9.3% 

20.0% 

0.0% 

4.2% 

10.5% 

47.4% 

5.1% 

12.5% 

37.5% 

8:00  AM 

2.8% 

0.0% 

0.0% 

3.3% 

0.0% 

80.0% 

3.5% 

0.0% 

72.7% 

9:00  AM 

5.6% 

16.7% 

0.0% 

4.4% 

5.0% 

70.0% 

4.7% 

6.7% 

60.0% 

10:00  AM 

8.3% 

33.3% 

11.1% 

5.1% 

13.0% 

65.2% 

5.7% 

16.7% 

55.6% 

11:00  AM 

8.3% 

44.4% 

11.1% 

5.1% 

1 7.4% 

65.2% 

5.7% 

22.2% 

55.6% 

12:00  PM 

5.6% 

33.3% 

16.7% 

4.4% 

10.0% 

75.0% 

4.7% 

13.3% 

66.7% 

1 :00  PM 

11.1% 

25.0% 

8.3% 

5.3% 

12.5% 

54.2% 

6.3% 

15.0% 

45.0% 

2:00  PM 

8.3% 

11.1% 

11.1% 

3.8% 

5.9% 

52.9% 

4.7% 

6.7% 

46.7% 

3:00  PM 

10.2% 

18.2% 

0.0% 

29.7% 

26.9% 

0.0% 

26.3% 

34.9% 

0.0% 

4:00  PM 

6.5% 

0.0% 

0.0% 

1 .6% 

0.0% 

0.0% 

2.2% 

0.0% 

0.0% 

5:00  PM 

2.8% 

0.0% 

0.0% 

0.7% 

0.0% 

0.0% 

0.9% 

0.0% 

0.0% 

6:00  PM 

5.6% 

0.0% 

0.0% 

1.3% 

0.0% 

0.0% 

1.9% 

0.0% 

0.0% 

7:00  PM 

1.9% 

50.0% 

0.0% 

0.4% 

50.0% 

0.0% 

0.6% 

50.0% 

0.0% 

8:00  PM 

0.9% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

0.3% 

0.0% 

0.0% 

9:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

10:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

11:00  PM 

1 .9% 

0.0% 

100.0% 

0.4% 

0.0% 

100.0% 

0.6% 

0.0% 

100.0% 

VPH  = vehicles  per  hour 
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ADT  = average  daily  traffie 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 


Table  E2-1 1 summarizes  hourly  vehicle  percentage  pattens  used  in  the  traffic  noise  model  for 
Kaiser  Road  Between  Lake  Tamarisk  and  the  solar  farm  site  under  Alternative  3. 


Table  E2-11. 

Hourly  Traffic  Distributions  Used  for  Traffic  Noise  Modeling:  Kaiser  Road 
Between  Lake  Tamarisk  and  the  Solar  Farm  Site 


Existing  Conditions 

Alt  3 Conditions,  201 1 

Alt  3 Conditions,  2012 

Start  of 

VPH 

MT  % 

HT  % 

VPH 

MT  % 

HT% 

VPH 

MT% 

HT  % 

Hour 

% 

ADT 

VPH 

VPH 

% 

ADT 

VPH 

VPH 

% 

ADT 

VPH 

VPH 

12:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

1:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

2:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

3:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

4:00  AM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

5:00  AM 

2.8% 

33.3% 

0.0% 

0.7% 

33.3% 

0.0% 

0.9% 

33.3% 

0.0% 

6:00  AM 

8.3% 

22.2% 

0.0% 

29.3% 

27.3% 

0.0% 

25.6% 

35.8% 

0.0% 

7:00  AM 

9.3% 

20.0% 

0.0% 

4.2% 

10.5% 

47.4% 

5.1% 

12.5% 

37.5% 

8:00  AM 

2.8% 

0.0% 

0.0% 

3.3% 

0.0% 

80.0% 

3.5% 

0.0% 

72.7% 

9:00  AM 

5.6% 

16.7% 

0.0% 

4.4% 

5.0% 

70.0% 

4.7% 

6.7% 

60.0% 

10:00  AM 

8.3% 

33.3% 

11.1% 

5.1% 

13.0% 

65.2% 

5.7% 

16.7% 

55.6% 

11:00  AM 

8.3% 

44.4% 

11.1% 

5.1% 

1 7.4% 

65.2% 

5.7% 

22.2% 

55.6% 

12:00  PM 

5.6% 

33.3% 

16.7% 

4.4% 

10.0% 

75.0% 

4.7% 

13.3% 

66.7% 

1 :00  PM 

11.1% 

25.0% 

8.3% 

5.3% 

12.5% 

54.2% 

6.3% 

15.0% 

45.0% 

2:00  PM 

8.3% 

11.1% 

11.1% 

3.8% 

5.9% 

52.9% 

4.7% 

6.7% 

46.7% 

3:00  PM 

10.2% 

18.2% 

0.0% 

29.7% 

26.9% 

0.0% 

26.3% 

34.9% 

0.0% 

4:00  PM 

6.5% 

0.0% 

0.0% 

1.6% 

0.0% 

0.0% 

2.2% 

0.0% 

0.0% 

5:00  PM 

2.8% 

0.0% 

0.0% 

0.7% 

0.0% 

0.0% 

0.9% 

0.0% 

0.0% 

6:00  PM 

5.6% 

0.0% 

0.0% 

1 .3% 

0.0% 

0.0% 

1 .9% 

0.0% 

0.0% 

7:00  PM 

1.9% 

50.0% 

0.0% 

0.4% 

50.0% 

0.0% 

0.6% 

50.0% 

0.0% 

8:00  PM 

0.9% 

0.0% 

0.0% 

0.2% 

0.0% 

0.0% 

0.3% 

0.0% 

0.0% 

9:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

10:00  PM 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

11:00  PM 

1.9% 

0.0% 

100.0% 

0.4% 

0.0% 

100.0% 

0.6% 

0.0% 

100.0% 

VPH  = vehicles  per  hour 

ADT  = average  daily  traffic 

MT  = medium  trucks  (2  axles,  6 wheels) 

HT  = heavy  trucks  (3  or  more  axles) 
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First  Solar  Electric,  EEC 
1111  Broadway,  4*'’  Floor 
Oakland,  California  94607 

Attention:  Mr.  Peter  Seidel 

Project  Manager 

Project:  Desert  Sunlight;  550  MW  Photovoltaic  Solar  Farm 

County  Route  R2  at  Power  Eine  Road 

Desert  Center  area  of  Riverside  County,  California 

Subject:  Geotechnical  Engineering  Services 

We  take  pleasure  in  presenting  this  revised  geotechnical  engineering  report  prepared  for  the 
proposed  550-MW-AC  Solar  Photovoltaic  System  to  be  located  on  the  west  side  of  County 
Route  R2  at  Power  Eine  Road  in  the  Desert  Center  area  of  Riverside  County,  California. 

This  report  presents  our  findings  and  recommendations  for  site  grading  and  foundation  design 
criteria,  incorporating  the  information  provided  to  our  office.  The  site  appears  to  be  suitable  for 
the  proposed  development,  provided  the  recommendations  in  this  report  are  followed  in  design 
and  construction.  This  report  should  stand  as  a whole  and  no  part  of  the  report  should  be 
excerpted  or  used  to  the  exclusion  of  any  other  part. 

This  report  completes  our  scope  of  services  in  accordance  with  First  Solar  Purchase  Order  No. 
650001.  Other  services  that  may  be  required,  such  as  plan  review  and  grading  observation,  are 
additional  services  and  will  be  billed  according  to  our  Fee  Schedule  in  effect  at  the  time  services 
are  provided.  Elnless  requested  in  writing,  the  client  is  responsible  for  distributing  this  report  to 
the  appropriate  governing  agency  or  other  members  of  the  design  team. 

We  appreciate  the  opportunity  to  provide  our  professional  services.  Please  contact  our  office  if 
there  are  any  questions  or  comments  concerning  this  report  or  its  recommendations. 

Respectfully  submitted, 

EARTH  SYSTEMS  SOUTHWEST 


Craig  S.  Hill 
CE  38234 

SER/esh/ajm 

Distribution:  6/First  Solar  Electric,  EEC 
2/BD  File 
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EXECUTIVE  SUMMARY 

Earth  Systems  Southwest  has  prepared  this  executive  summary  solely  to  provide  a general 
overview  of  the  report.  The  report  itself  should  be  relied  upon  for  information  about  the 
findings,  conclusions,  recommendations,  and  other  concerns. 

The  proposed  Desert  Sunlight  PV  Solar  Farm  is  to  be  located  approximately  7 miles  north  of  I- 
10,  on  the  east  side  of  County  Route  R2,  Desert  Center  area  of  Riverside  County,  California. 
The  proposed  project  will  have  a gross  area  of  approximately  4830  acres;  approximately 
3010  acres  will  be  developed  with  a 550-MW-AC  solar  photovoltaic  system.  The  proposed  solar 
system  will  consist  photovoltaic  [PV]  panels  mounted  on  W6  x 7.2  W-section  posts  (piles), 
spaced  about  10  feet  apart.  Typical  pile  embedment  ranges  from  4 to  6 feet;  however  this  may 
be  varied  to  confonn  to  the  subsurface  conditions,  anticipated  depth  of  scour/erosion,  design 
wind  speeds,  methodology  of  site  development,  or  other  factors. 

Site  development  is  mostly  flat  and  generally  less  than  1%  gradient  from  north  to  south  and  will 
require  clearing  of  vegetation,  some  site  leveling  in  approved  areas  during  the  construction  of 
PV  solar  panels  and  ground  support  systems,  underground  connective  conduit  utility  installation, 
access  roads,  and  construction  of  several  pad-mounted  structures  including  inverter  transformers 
and  PV  interconnection  switch  gear.  A new  transmission  line  will  be  constructed  probably  along 
County  Route  R2  to  connect  to  the  existing  transmission  line  located  south  of  I- 10. 

The  proposed  project  may  be  constructed  as  planned,  provided  that  the  recommendations  in  this 
report  are  incorporated  in  the  final  design  and  construction.  Based  on  the  fairly  uniform  and 
medium  stiff  to  stiff  nature  of  the  near  surface  soils,  only  minor  remedial  site  grading  is 
anticipated  to  support  spread  foundations  for  structures.  Site  soils  are  classified  as  having  a very 
low  expansion  potential. 

Laboratory  testing  of  the  site  soils  indicate  low  levels  of  sulfate,  therefore  normal  concrete  mixes 
may  be  used.  Test  results  of  resistivity  testing  indicates  on-site,  near  surface,  soils  exhibit  a 
range  of  low  to  very  severe  resistivity  resulting  in  a potential  for  electrochemical  corrosion 
potential  for  metal  in  contact  with  the  soil.  Underground  utilities  and  metal  pipes  will  require 
corrosion  protection  from  the  surrounding  soil  or  added  sacrificial  thickness. 

We  consider  the  most  significant  geologic  hazard  to  the  project  to  be  the  potential  for  moderate 
to  severe  seismic  shaking  that  is  likely  to  oecur  during  the  design  life  of  the  proposed  structures. 
Structures  should  be  designed  in  accordance  with  the  values  and  parameters  given  within  the 
2007  California  Building  Code  [CBC]  and  ASCE  7-05.  The  seismic  design  parameters  are 
presented  in  the  following  table  and  within  the  report. 

The  recommendations  and  conclusions  provided  herein  were  based  on  design  wind  speed  of  85 
mph.  The  following  results  for  lateral  resistance  are  relative  to  the  existing  grade  and  the 
possible  deflection  of  the  top  of  the  pile  is  dependent  upon  the  length  of  pile  above  finish  grade. 
A total  of  24  test  locations  (48  test  piles)  were  driven  to  depths  that  ranged  from  34  inches  to  60 
inches  below  existing  grade. 

Tension:  The  pile  load  tests  indicate  that  in  ail  areas  tested  that  the  tension  capacity  of  the  48  W- 
section  piles  resisted  at  least  twiee  the  assumed  maximum  in  uplift  force  of  664  lbs  with  all  piles 
except  PT-7A,  which  yielded  'A-inch  deflection  at  750  pounds  (driven  to  a depth  of  36  inches). 

Lateral:  The  lateral  capacity  at  ‘A-inch  deflection  or  less  for  all  piles  ranged  from  a low  of  100 
pounds  at  a pile  depth  of  36  inches  to  the  maximum  imposed  load  of  3450  pounds. 
Approximately  20%  of  the  lateral  loads  tests  did  not  meet,  or  are  borderline,  to  the  maximum 
imposed  load  (including  a factor  of  safety  of  2.0). 
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SUMMARY  OF  RECOMMENDATIONS 


Design  Item 

Recommended  Parameter 

Reference 
Section  No. 

Foundations 

Allowable  Bearing  Pressure 

2,500  psf  (Buildings  and 
Equipment  Supports) 

5.3 

Foundation  Types 

Continuous/Spread  Footings 
(Buildings  and  Equipment 
Supports) 

W-section  Piles  (PV  Panels) 

5.3 

Bearing  Materials 

Compacted  subgradc  (Buildings 
and  Equipment  Supports) 

5.3 

Allowable  Passive  Pressure 

250  psf 

5.3 

Allowable  Coefficient  of  Friction 

0.35 

5.3 

Soil  Expansion 

Very  Low  (non-expansive) 

3.3.3 

Geologic  and  Seismic  Hazards 

Liquefaction  Potential 

Very  Low  to  Nil 

3.3.2 

Significant  Fault  and  Magnitude 

San  Andreas,  7.2M 

3.3.1 

Fault  Distance 

37  miles 

3.3.1 

Seismic  Design  Category 

D 

5.6 

Site  Class 

D 

5.6 

Maximum  Considered  Earthquake  |MCE| 

Short  Period  Spectral  Response,  Ss 

0.77  g 

5.6 

Second  Spectral  Response,  S| 

0.33  g 

5.6 

Site  Coefficient,  Fa 

1.19 

5.6 

Site  Coefficient,  Fv 

1.75 

5.6 

Slabs 

Building  Floor  Slabs 

On  engineered  fill 

5.4 

Modulus  of  Subgradc  Reaction 

150  pci 

5.4 

Existing  Site  Conditions 

Soil  Corrosivity 

Low  sulfates 
Low  chlorides 

Resistivity  (Low  to  Very  Severe) 

5.6 

Groundwater  Depth 

Believed  to  be  deeper  than  50  feet 
(from  public  water  well  data) 

3.2 

The  recommendations  contained  within  this  report  are  subject  to  the  limitations  presented  in  Section 
6 of  this  report.  We  recommend  that  all  individuals  using  this  report  read  the  limitations. 
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GEOTECHNICAL  ENGINEERING  SERVICES 
DESERT  SUNLIGHT  SOLAR  FARM 
550  MW  PHOTOVOLTAIC  SYSTEM 
DESERT  CENTER  AREA  OF 
RIVERSIDE  COUNTY,  CALIFORIA 


Section  1 

INTRODUCTION 

1.1  Project  Description 

This  revised  geotechnical  engineering  report  has  been  prepared  for  the  Desert  Sunlight  PV  Solar 
Plant  to  be  located  approximately  7 miles  north  of  I- 10  (and  the  community  of  Desert  Center), 
east  of  County  Route  R2,  Riverside  County,  California.  The  proposed  project  will  have  a gross 
area  of  approximately  4830-acres;  approximately  3010-acres  will  be  developed  with  a 550-MW- 
AC  solar  photovoltaic  system.  Site  development  will  include  clearing  of  vegetation,  site  grading 
in  approved  areas,  construction  of  PV  solar  panels  and  ground  support  systems,  underground 
connective  conduit  utility  installation,  access  roads,  and  construction  of  several  pad-mounted 
structures  including  inverter  transformers  and  PV  interconnection  switch  gear.  A new 
transmission  line  will  be  constructed  probably  along  County  Route  R2  to  connect  to  the  existing 
transmission  line  located  south  of  the  I- 10  Freeway.  On-site  roads  will  likely  be  improved  to  a 
minor  degree  to  provide  all-weather  access.  No  improvements  to  the  off-site  roads  surrounding 
the  site  are  planned.  Following  clearing  and/or  mowing  of  vegetation,  changes  to  grade,  if  any, 
are  expected  to  be  a maximum  of  1-foot  from  the  existing  topography,  except  within  existing 
drainages  approved  for  infill.  The  maximum  burial  depth  for  underground  utility  conduits  is 
expected  to  be  about  2 feet. 

The  proposed  solar  system  will  consist  of  photovoltaic  [PV]  panels  mounted  on  driven  W6  x 7.2 
steel  W-section  posts  (piles),  spaced  about  10  feet  apart.  The  typical  pile  embedment  ranges 
from  4 to  6 feet;  however  this  may  be  varied  to  conform  to  the  subsurface  conditions 
encountered.  Ultimate  uplift  pile  loads  of  664  pounds  for  Case  A north  row  and  582  pounds  for 
Case  A south  row,  and  ultimate  lateral  pile  loads  of  382  pounds  for  Case  A north  row  and  345 
pounds  for  Case  A south  row,  were  assumed  as  a basis  for  our  recommendations  for  the  driven 
W-section  posts. 

Conventional  continuous  and  spread  (pad)  foundations,  with  concrete  slabs-on-grade,  are 
anticipated  for  support  of  the  proposed  structures,  and  for  the  transformers  and  other  equipment 
associated  with  the  switching  station.  Structural  loading  of  support  equipment  is  assumed  to  be 
less  than  1500  psf  although  the  native  soils  are  capable  of  supporting  more.  All  loading  is 
assumed  to  be  dead  plus  live  load.  If  actual  structural  loading  exceeds  these  assumed  values,  it 
will  be  necessary  to  reevaluate  the  recommendations  contained  in  this  report. 

1.2  Site  Description 

The  project  site  is  an  irregular-shaped  piece  within  the  jurisdiction  the  Bureau  of  Land 
Management.  The  site  is  east  of  County  Route  R2,  and  mostly  south  of  an  unimproved  east/west 
dirt  road  that  provides  access  to  one  of  the  Eagle  Mountain  Mine  well  sites.  The  approximate 
site  location  is  shown  on  Figure  1 in  Appendix  A. 
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The  topography  of  the  site  is  flat  exhibiting  generally  less  than  1%  gradient  in  a northwest  (high) 
to  southeast  (low)  direction.  The  site  consists  of  open  desert  with  numerous  drainages  oriented 
in  a northwest  to  southeast  direction.  Elevations  range  from  a high  of  about  840  feet  mean  sea 
level  [msl]  in  the  northwest  corner  of  Section  9 to  a low  of  about  617  teet  msl  in  the  southeast 
corner  of  the  Section  24. 

The  history  of  past  use  and  previous  development  of  the  property  was  not  investigated  as  part  ot 
our  scope  of  services.  Buried  remnants,  such  as  old  foundations,  slabs,  utilities,  septic  systems, 
leach  lines,  and  irrigation  systems  may  exist  on  the  site. 

1.3  Purpose  and  Scope  of  Services 

The  purpose  for  our  services  was  to  evaluate  the  site  soil  conditions  and  to  provide  professional 
opinions  and  recommendations  regarding  the  proposed  development  of  the  site.  The  scope  ot 
work  for  this  report  included  the  following: 

> A general  reconnaissance  of  the  site 

> Subsurface  exploration  consisting  of  excavating  and  sampling  of  5 exploratory  backhoe 
pits  to  a maximum  of  10  feet  below  existing  grade. 

'y  Pile  driving  and  extraction  observations  of  the  test  piles. 

> Tension  and  lateral  load  tests  on  48  test  piles  at  24  locations. 

> Laboratory  testing  of  selected  soil  samples  obtained  from  the  exploratory  borings. 

'y  Engineering  analysis  and  evaluation  of  the  acquired  data  from  the  exploration  and  testing 
programs. 

> A summary  of  our  findings  and  recommendations  in  this  written  report. 

This  report  contains  the  following: 

> Discussions  on  subsurface  soil  and  groundwater  conditions. 

> Discussions  on  regional  and  local  geologic  conditions. 

> Discussions  on  geologic  and  seismic  hazards. 

> Graphic  and  tabulated  results  of  laboratory  tests  and  field  studies. 

'y  Recommendations  regarding: 

• Site  development  and  grading  criteria. 

• Excavation  conditions  and  buried  utility  installations. 

• Solar  panel  pile  supports. 

• Allowable  bearing  capacities  for  shallow  foundations  for  support  structures. 

• Concrete  slabs-on-grade. 

• Lateral  earth  pressures  and  coefficients  for  foundations. 

• Preliminary  evaluation  of  the  potential  adverse  effects  ot  site  soils  to  concrete  and 
buried  metal  objects. 

• Seismic  design  parameters. 

Not  Within  the  Scope  of  This  Report:  Although  available  through  Earth  Systems  Southwest,  the 
current  scope  of  our  services  does  not  include: 

”y  An  environmental  assessment. 

> An  investigation  for  the  presence  or  absence  of  wetlands,  hazardous  or  toxic  materials  in 
the  soil,  surface  water,  groundwater,  or  air  on,  below,  or  adjacent  to  the  subject  property. 


o 


EARTH  SYSTEMS  SOUTHWEST 


January  19,  2010 
Revised  June  16,  2010 

Section  2 

METHODS  OF  INVESTIGATION 

2.1  Field  Exploration 

On  December  10,  2009,  a total  of  5 exploratory  backhoe  pits  were  excavated  on  the  site  to  a 
maximum  of  10  feet  below  the  existing  ground  surface  [BEG],  The  backhoe  pits  were  excavated 
with  a John  Deere  310,  equipped  with  a 24-inch  wide  bucket.  The  approximate  locations  of  the 
backhoe  pits  are  shown  on  the  Site  Exploration  Map  (Figure  2)  in  Appendix  A.  The  locations 
shown  are  approximate,  and  were  established  in  the  field  by  handheld  GPS  coordinates  (accurate 
to  within  10  to  15  feet)  and  by  sighting  from  prominent  features. 

Subsurface  conditions  encountered  in  the  borings  were  categorized  and  logged  in  general 
accordance  with  the  Unified  Soil  Classification  System  and  ASTM  D 2488-06.  Bulk  samples 
were  obtained  from  the  spoil  piles. 

Logs  of  the  test  pits  are  presented  in  Appendix  A,  along  with  a Log  Legend.  The  logs  represent 
our  interpretation  of  the  contents  of  the  field  logs  and  the  results  of  laboratory  testing  performed 
on  the  samples  obtained  during  the  subsurface  exploration.  The  stratification  lines  represent  the 
approximate  boundaries  between  soil  types,  although  the  transitions  may  be  gradational.  In 
reviewing  the  boring  logs  and  legend,  the  reader  should  recognize  that  the  legend  is  intended  as  a 
guideline  only,  and  there  are  a number  of  conditions  that  may  influence  the  soil  characteristics  as 
observed  during  drilling/excavating.  These  include,  but  are  not  limited  to,  the  presence  of 
cementation,  variations  in  soil  moisture,  presence  of  groundwater,  and  other  factors. 
Consequently,  the  logger  must  exercise  judgment  in  interpreting  soil  characteristics,  possibly 
resulting  in  soil  descriptions  that  vary  somewhat  from  the  legend. 

2.2  Laboratory  Testing 

Samples  were  reviewed  along  with  field  logs  to  select  those  that  would  be  analyzed  further.  Test 
results  are  presented  in  graphic  and  tabular  form  in  Appendix  C of  this  report.  The  tests  were 
conducted  in  general  accordance  with  the  procedures  of  the  American  Society  for  Testing  and 
Materials  [ASTM]  or  other  standardized  methods  as  referenced  below.  Our  testing  program 
consisted  of  the  following: 

^ Particle  Size  Analysis  to  classify  and  evaluate  soil  composition.  The  gradation 
characteristics  of  selected  samples  were  made  by  hydrometer  and  sieve  analysis 
procedures. 

^ Chemical  Analyses  (Soluble  Sulfates  and  Chlorides,  pH,  and  Electrical  Resistivity)  to 
evaluate  the  potential  adverse  effects  of  the  soil  on  concrete  and  steel. 

2.3  Pile  Load  Testing 

Driven  W6  x 7.2  W-sections  were  used  for  the  test  piles  to  support  the  proposed  PV  panels  and 
resist  the  anticipated  vertical  and  lateral  loads.  On  December  14  through  December  18,  2009, 
representatives  of  ESSW  conducted  load  tests  on  the  driven  piles  at  24  locations  across  the 
project  site.  The  locations  of  the  tests  are  shown  on  the  2 Site  Exploration  Map  (Figure  2)  in 
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Appendix  A.  The  W-sections  were  driven  34  to  60  inches  into  the  ground  by  representatives  of 
Highway  Technologies  Construction  of  Las  Vegas,  Nevada. 

The  tests  were  conducted  in  general  accordance  with  ASTM  D 3689  and  D 3966,  but  were 
modified  for  the  small  piles  and  field  conditions.  Initially,  tension  loading  was  applied  by  a 
hydraulic  12-ton  capacity  jack  against  a 12-foot  long  reaction  beam  frame  with  a 10,000  lb. 
capacity.  Dial  gauges  accurate  to  0.001 -in  were  used  to  measure  deflections  due  to  loading  with 
respect  to  reference  beams. 

After  tension  testing  was  completed,  lateral  loads  were  applied  using  a John  Deere  310  backhoe 
as  a reaction  mass.  The  proposed  W6  x 7.2  W-section  has  a cross  section  of  approximately  4 
inches  by  6 inches;  the  lateral  loads  were  applied  to  the  6-inch  side  of  the  beam.  As  the  amount 
of  movement  associated  with  the  uplift  test  is  generally  small,  in  our  opinion,  the  potential  for  an 
adverse  effect  on  the  lateral  load  test  is  relatively  small. 

The  loading  sequence  was  performed  with  increments  of  15  to  30  seconds  between  load 
applications.  This  is  a significant  departure  from  ASTM  D 3689  and  D 3966;  the  “quick”  test 
(Procedure  A)  of  these  methods  requires  4 to  15  minutes  between  load  increments.  In  our 
opinion,  the  rapid  loading  sequence  is  unlikely  to  alter  significantly  the  findings  of  the  load  tests. 
In  addition,  the  rapid  loading  sequence  more  closely  approximates  field  conditions  due  to  short 
duration  wind  gust  or  seismic  loading.  However,  a 5-minute  hold  on  the  vertical  test  was 
performed  at  the  ultimate  load  for  each  pile.  The  threshold  for  this  test  is  0.04”.  Four  piles  (PT- 
IB,  PT-5A,  PT-16A,  and  PT-18B)  exceeded  the  0.04”  threshold.  It  is  our  opinion  that 
densifying  the  soil  near  the  surface  will  improve  the  performance  of  these  piles  below  the 
threshold. 

The  testing  was  performed  in  increments  of  200  pounds  per  in"  (pressure  reading  from  the 
Enerpac  dial  gauge)  with  a test  load  range  of  1800  to  3450  lbs  for  lateral  and  850  to  5000  lbs  for 
tension.  The  calibrated  relationship  between  the  pressure  and  the  applied  force  in  pounds  is 
linear  but  not  a 1:1  relationship.  Therefore,  the  change  in  the  axial  load  between  readings 
increases  as  the  pressure  increases.  The  “Summary  of  Pile  Load  Test  Results”  presents  the 
results  as  a deflection  at  the  maximum  applied  load,  and  as  pounds  necessary  to  move  the  pile 
the  established  threshold. 
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Section  3 
DISCUSSION 

3.1  Soil  Conditions 

The  units  encountered  consist  of  undifferentiated  younger  alluvium,  younger  alluvium  with 
interspersed  areas  of  weak  desert  pavement,  and  older  alluvium  with  moderate  to  strong  desert 
pavement.  The  older  alluvium  was  moist  and  in  a medium  dense  to  dense  condition  while  the 
younger  alluvium  were  generally  soft  and  dry.  The  soils  encountered  were  dry  to  slightly  moist 
with  considerable  variance  in  density. 

3.2  Groundwater 

Water  was  not  encountered  to  the  depths  explored.  The  depth  to  groundwater  in  the  area  is 
believed  to  be  in  excess  of  50  feet  based  on  well  data  obtained  from  2 sources  within  2 miles  of 
the  site.  However,  there  is  uncertainty  in  the  accuracy  of  short-term  water  level  measurements 
whereby  water  may  become  trapped  on  less  permeable  layers.  Groundwater  levels  may  fluctuate 
with  precipitation,  irrigation,  and  drainage.  Groundwater  should  not  be  a factor  in  design  or 
construction  at  this  site. 

3.3  Geologic  Setting 

Regional  Geology:  The  site  lies  within  Chuckwalla  Valley,  a part  of  the  Mojave  Desert 

geomorphic  province  which  is  a vast  area  where  broad  desert  valleys  are  separated  by  isolated 
mountain  ranges.  The  Chuckwalla  Valley  is  bounded  on  the  west  by  the  Eagle  Mountains,  on 
the  east  by  the  Palen  Mountains,  and  to  the  north  by  the  Coxcomb  Mountains.  The  Chuckwalla 
Mountains  are  to  the  south.  The  Chuckwalla  Valley  contains  a thick  sequence  of  Quaternary 
sedimentary  deposits  including  Pleistocene  fan  deposits  and  Holocene  alluvium.  The  bordering 
mountains  expose  primarily  Precambrian  metamorphic  and  Mesozoic  granitic  rocks.  The  Blue 
Cut  and  Pinto  Mountain  fault  zones,  located  north-northwest  of  the  site  are  the  nearest 
significant  faults.  The  San  Andreas  fault  is  located  approximately  37  miles  southwest  of  the  site. 

Local  Geology:  The  project  site  is  located  in  the  northwestern  reaches  of  Chuckwalla  Valley. 
Predominant  geologic  units  include  Pleistocene  older  alluvium  and  Holocene  alluvium.  Older 
alluvium  (Qoa),  characterized  as  uplifted  Pleistocene  fan  surfaces  with  well  -developed  desert 
pavement  and  incised  drainage  courses,  is  located  primarily  in  the  western  portion  of  the 
property.  Holocene  alluvium  (Qal)  is  represented  by  the  more  recent  braided  stream  channel 
deposits  within  the  multitude  of  intermittent  drainage  channels  that  cross  the  property  (see 
Figure  3).  No  active  faults  are  currently  mapped  in  the  site  vicinity.  One  un-named  fault  has 
been  mapped  by  the  California  Geologic  Survey  trending  in  an  east-west  direction  through  the 
southern  portion  of  the  property.  This  fault  is  shown  as  buried,  is  poorly  defined,  and  is  not 
considered  active  or  a significant  source  of  seismic  activity. 

Geologic  Hazards:  Geologic  hazards  that  may  affect  the  region  include  seismic  hazards  (ground 
shaking,  surface  fault  rupture,  soil  liquefaction,  and  other  secondary  earthquake-related  hazards), 
slope  instability,  flooding,  ground  subsidence,  and  erosion.  A discussion  follows  on  the  specific 
hazards  to  this  site. 
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3.3.1  Primary  Seismic  Hazards 

Seismic  Sources:  Several  active  faults  or  seismic  zones  lie  within  62  miles  (100  kilometers)  of 
the  project  site  as  shown  on  Table  1 in  Appendix  A.  The  primary  seismic  hazard  to  the  site  is 
strong  ground  shaking  from  earthquakes  along  the  Pinto  Mountain  fault,  San  Andreas  fault,  and 
the  multitude  of  faults  within  the  Eastern  California  shear  zone.  The  Mean  Magnitude 
Earthquake  listed  is  from  published  geologic  information  available  for  each  fault  (CGS,  2008). 

Surface  Fault  Rupture:  The  project  site  does  not  lie  within  a currently  delineated  State  of 

California,  Alqiiist-Priolo  Earthquake  Fault  Zone  (Hart,  1997).  Well-delineated  fault  lines  cross 
through  this  region  as  shown  on  California  Geological  Survey  [CGS]  maps  (Jennings,  1994); 
however,  no  active  faults  are  mapped  in  the  immediate  vicinity  of  the  site.  Therefore,  active 
fault  rupture  is  unlikely  to  occur  at  the  project  site.  While  fault  rupture  would  most  likely  occur 
along  previously  established  fault  traces,  future  fault  rupture  could  occur  at  other  locations. 

Historic  Seismicity:  Approximately  32  magnitude  5.5+  earthquakes  have  occurred  within  70 
miles  of  the  site  since  1800.  These  include  the  1948  Desert  Hot  Springs  earthquake  (M6.0),  the 
1949  Pinto  Mountains  earthquake  (M5.0),  the  1981  Westmorland  earthquake  (M5.9),  and  the 
1992  Joshua  Tree  earthquake  (M6.1). 

Seismic  Risk:  While  accurate  earthquake  predictions  are  not  possible,  various  agencies  have 
conducted  statistical  risk  analyses.  In  2008,  the  California  Geological  Survey  [CGS]  and  the 
United  States  Geological  Survey  [USGS]  completed  probabilistic  seismic  hazard  maps.  We 
have  used  these  maps  in  our  evaluation  of  the  seismic  risk  at  the  site.  The  recent  Working  Group 
of  California  Earthquake  Probabilities  (WGCEP,  2008)  estimated  a 58%  conditional  probability 
that  a magnitude  6.7  or  greater  earthquake  may  occur  between  2008  and  2038  along  the  southern 
segment  of  the  San  Andreas  fault. 

The  primary  seismic  risk  at  the  site  is  a potential  earthquake  along  the  San  Andreas  fault  that  is 
about  37  miles  from  the  site  and  is  considered  as  fault  Type  A (CGS).  Geologists  believe  that 
the  San  Andreas  fault  has  characteristic  earthquakes  that  result  from  rupture  of  each  fault 
segment.  The  estimated  characteristic  earthquake  is  magnitude  7.7  for  the  Southern  Segment  of 
the  fault  (USGS,  2002).  This  segment  has  the  longest  elapsed  time  since  rupture  of  any  part  of 
the  San  Andreas  fault.  The  last  rupture  occurred  about  1680  AD,  based  on  dating  by  the  USGS 
near  Indio  (WGCEP,  2008).  This  segment  has  also  ruptured  on  about  1020,  1300,  and  1450  AD, 
with  an  average  recurrence  interval  of  about  220  years.  The  San  Andreas  fault  may  rupture  in 
multiple  segments,  producing  a higher  magnitude  earthquake.  Recent  paleoseismic  studies 
suggest  that  the  San  Bernardino  Mountain  Segment  to  the  north  and  the  Coachella  Segment  may 
have  ruptured  together  in  1450  and  1690  AD  (WGCEP,  1995). 

3.3.2  Secondary  Hazards 

Secondary  seismic  hazards  related  to  ground  shaking  include  soil  liquefaction,  ground 
subsidence,  tsunamis,  and  seiches.  The  site  is  far  inland,  so  the  hazard  from  tsunamis  is  non- 
existent. At  the  present  time,  no  water  storage  reservoirs  are  located  in  the  immediate  vicinity  of 
the  site.  Therefore,  hazards  from  seiches  are  considered  negligible  at  this  time. 

Soil  Liquefaction:  Liquefaction  is  the  loss  of  soil  strength  from  sudden  shock  (usually 

earthquake  shaking),  causing  the  soil  to  become  a fluid  mass.  In  general,  for  the  effects  of 
liquefaction  to  be  manifested  at  the  surface,  groundwater  levels  must  be  within  50  feet  of  the 
ground  surface  and  the  soils  within  the  saturated  zone  must  also  be  susceptible  to  liquefaction. 


EARTH  SYSTEMS  SOUTHWEST 


January  19,  2010 
Revised  June  16,  2010 


7 


File  No.:  11666-01 
Doc.  No.;  10-01-733R 


The  potential  for  liquefaction  to  occur  at  this  site  is  considered  negligible  because  the  depth  of 
groundwater  beneath  the  site  is  thought  to  exceed  50  feet.  No  free  groundwater  was  encountered 
in  our  test  pits.  However,  the  project  lies  in  a zone  designated  by  Riverside  County  for 
susceptible  sediments,  but  undocumented  depths  to  groundwater  resulting  in  assumed  moderate 
liquefaction  potential.  Water  level  data  from  a well  located  approximately  two  miles  southwest 
of  the  site  suggests  static  water  levels  in  excess  of  100  feet  with  historic  shallow  water  levels 
greater  than  60  feet. 

Ground  Subsidence:  The  site  is  within  a Riverside  County  designated  “susceptible”  subsidence 
zone.  Dry  sands  tend  to  settle  and  densify  when  subjected  to  strong  earthquake  shaking.  The 
amount  of  subsidence  is  dependent  on  relative  density  of  the  soil,  ground  motion,  and  earthquake 
duration.  Uncompacted  fdl  areas  may  be  susceptible  to  seismically  induced  settlement. 

Slope  Instability:  The  site  has  relatively  gentle  topography,  such  that  the  potential  for  large- 
scale  landslides  is  considered  negligible.  The  occurrence  of  local  surficial  failures  and  debris 
flows  within  and  along  incised  drainage  channels  is  considered  likely 

Flooding:  The  project  site  is  in  an  area  where  sheet  flooding  and  erosion  could  occur  with 
localized  flooding  within  the  defined  drainage  channels  during  seasonal  precipitation  and  flash 
flood  events.  Appropriate  project  design,  construction,  and  maintenance  can  minimize  the  site 
flooding  potential. 

Tsunamis  and  Seiches:  The  site  is  far  inland,  and  there  are  no  water  storage  reservoirs  on  or  near 
the  site,  so  the  hazards  from  tsunamis  and  seiches  are  nil. 

3.3.3  Other  Geologic  Hazards 

Slope  Instability:  The  site  is  relatively  level  to  gently  sloping,  and  there  are  no  significant  slopes 
on  or  adjacent  to  the  site.  Therefore,  the  potential  for  slope  instability,  landslides  or  debris  flows 
to  affect  the  site  is  considered  to  be  nil. 

Erosion 

The  site  is  relatively  flat  and  with  the  previous  farming  operation  site  drainage  paths  are  poorly 
defined  to  non-existent  with  drainage  by  sheet  flow  in  a north-northwest  direction.  There  are 
“blue  line”  drainage  areas,  predominately  in  the  southwest  portion  of  the  site  and  generally  out 
of  the  influence  of  the  proposed  development. 

Site  Acceleration:  The  potential  intensity  of  ground  motion  may  be  estimated  by  the  horizontal 
peak  ground  acceleration  (PGA),  measured  in  “g”  forces.  Ground  motions  are  dependent 
primarily  on  the  earthquake  magnitude  and  distance  to  the  seismogenic  (rupture)  zone. 
Accelerations  are  also  dependent  upon  attenuation  by  rock  and  soil  deposits,  direction  of  rupture, 
and  type  of  fault.  For  these  reasons,  ground  motions  may  vary  considerably  in  the  same  general 
area.  This  variability  can  be  expressed  statistically  by  a standard  deviation  about  a mean 
relationship.  Important  factors  influencing  the  structural  performance  are  the  duration  and 
frequency  of  strong  ground  motion,  local  subsurface  conditions,  soil-structure  interaction,  and 
structural  details. 
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The  following  table  provides  the  probabilistic  estimate  of  the  PGA  taken  from  the 
2002  CGS/USGS  seismic  hazard  maps/data. 


Estimate  of  PGA  from  2002  CGS/USGS 
Probabilistic  Seismic  Hazard  Maps/Data 


Risk 

Equivalent  Return 
Period  (years) 

PGA  (g)  ' 

10%  exceedance  in  50  years 

475 

-0.24 

Notes: 

* Based  on  Site  Class  B/C  and  soil  amplification  factor  of  1 .0  for  Site  Class  D. 

2007  CBC  Seismic  Coefficients:  The  California  Building  Code  [CBC]  seismic  design 

parameters  criteria  are  based  on  a Design  Earthquake  that  has  an  earthquake  ground  motion  “/s  of 
the  lesser  of  2%  probability  of  occurrence  in  50  years  or  150%  of  mean  deterministic  limit.  The 
PGA  estimate  given  above  is  provided  for  information  on  the  seismic  risk  inherent  in  the  CBC 
design. 

Seismic  Hazard  Zones:  The  site  lies  in  a moderate  liquefaction  potential  zone  designated  by 
Riverside  County  because  of  high  susceptibility  sediments.  This  portion  of  Riverside  County 
has  not  been  mapped  by  the  California  Seismic  Hazard  Mapping  Act  (Ca.  PRC  2690  to  2699). 

3.4  Seismic  Design  Criteria 

This  site  is  subject  to  strong  ground  shaking  due  to  potential  fault  movements  along  regional 
faults  including  the  San  Andreas,  Pinto  Mountain,  and  Blue  Cut  faults.  Engineered  design  and 
earthquake-resistant  construction  increase  safety  and  allow  development  of  seismic  areas.  The 
minimum  seismic  design  should  comply  with  the  2007  edition  of  the  California  Building  Code 
and  ASCE  7-05  using  the  seismic  coefficients  given  in  the  table  below. 

2007  CBC  (ASCE  7-05)  Seismic  Parameters 


Seismic  Category: 

D 

Reference 
Table  1613.5.6 

Site  Class: 

D 

Table  1613.5.2 

Maximum  Considered  Earthquake  |MCE|  Ground  Motion 

Short  Period  Spectral  Response  Sj: 

0.77  g 

Figure  1613.5 

1 second  Spectral  Response,  S|: 

0.33  g 

Figure  1613.5 

Site  Coefficient,  Fa: 

1.19 

Table  1613.5.3(1) 

Site  Coefficient,  Fv'. 

1.75 

Table  1613.5.3(2) 

Design  Earthquake  Ground  Motion 

Short  Period  Spectral  Response,  Sds 

0.61  g 

1 second  Spectral  Response,  Sdi 

0.34  g 

The  intent  of  the  CBC  lateral  force  requirements  is  to  provide  a structural  design  that  will  resist 
collapse  to  provide  reasonable  life  safety  from  a major  earthquake,  but  may  experience  some 
structural  and  nonstructural  damage.  A fundamental  tenet  of  seismic  design  is  that  inelastic 
yielding  is  allowed  to  adapt  to  the  seismic  demand  on  the  structure.  In  other  words,  damage  is 
allowed.  The  CBC  lateral  force  requirements  should  be  considered  a minimum  design.  The 
owner  and  the  designer  may  evaluate  the  level  of  risk  and  performance  that  is  acceptable. 
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Performance  based  criteria  could  be  set  in  the  design.  The  design  engineer  should  exercise 
special  care  so  that  all  components  of  the  design  are  fully  met  with  attention  to  providing  a 
continuous  load  path.  An  adequate  quality  assurance  and  control  program  is  urged  during 
project  construction  to  verify  that  the  design  plans  and  good  construction  practices  are  followed. 
This  is  especially  important  for  sites  lying  close  to  the  major  seismic  sources. 

Estimated  peak  horizontal  site  accelerations  based  upon  a probabilistic  analysis  (10%  probability 
of  occurrence  in  50  years)  is  approximately  0.24  g for  a stiff  soil  site.  Actual  accelerations  may 
be  more  or  less  than  estimated.  Vertical  accelerations  are  typically  'A  to  % of  the  horizontal 
accelerations,  but  can  equal  or  exceed  the  horizontal  accelerations,  depending  upon  the  local  site 
effects  and  amplification. 

3.5  Pile  Load  Test  Results 

Table  2 within  Appendix  C provides  a summary  of  the  tension  and  lateral  load  tests  on  the  test 
piles  conducted  on  the  site.  The  full  pile  load  test  results  are  also  provided  in  Appendix  C. 

The  test  results  provided  herein  were  based  on  assumed  wind  speed  of  85  mph.  The  following 
results  for  lateral  resistance  are  relative  to  the  existing  grade  and  the  possible  deflection  of  the 
top  of  the  pile  is  dependent  upon  the  length  of  pile  above  finish  grade.  A total  of  48  piles  were 
driven  to  depths  that  ranged  from  34  to  60  inches  below  existing  grade. 

Tension:  The  pile  load  tests  indicate  that  in  all  areas  tested  that  the  tension  capacity  of  the  48  W- 
section  piles  resisted  at  least  twice  the  assumed  maximum  in  uplift  force  of  664  lbs  with  all  piles 
except  PT-7A,  which  yielded  'A-inch  deflection  at  750  pounds  at  a depth  of  36  inches. 

Lateral:  The  lateral  capacity  at  'A-inch  deflection  or  less  for  all  piles  ranged  from  a low  of  150 
pounds  at  a pile  depth  of  36  inches  to  the  maximum  imposed  load  of  3450  pounds. 
Approximately  20%  of  the  lateral  loads  tests  did  not  meet,  or  are  borderline,  the  maximum 
imposed  load  including  a factor  of  safety  of  2.0.  However,  a 5-minute  hold  on  the  vertical  test 
was  performed  at  the  ultimate  load  for  each  pile.  The  threshold  for  this  test  is  0.04”.  Four  piles 
(PT-IB,  PT-5A,  PT-16A,  and  PT-18B)  exceeded  the  0.04”  threshold.  It  is  our  opinion  that 
densifying  the  soil  near  the  surface  will  improve  the  performance  of  these  piles  below  the 
threshold. 

Equivalent  Lateral  Load:  The  test  piles  may  be  evaluated  on  the  basis  of  an  equivalent  lateral 
load  using  the  Brom’s  method.  In  general,  equivalent  test  load: 

Tt  = [(e  + Le)T  + Ma]/(  e-test  + Le) 

where  “e”  is  point  of  application  above  grade,  T = lateral  load,  Ma  =unbalanced  moment, 
e-test  = point  of  application  from  test  load,  and  Le  ==  effective  length  of  pile. 

The  Brom's  Method  assumes  effective  length  equal  total  length,  L with  lateral  soil  reaction  and 
point  of  rotation  at  tip  of  pile  Actual  point  of  rotation  if  rigid  is  at  about  0.6  to  0.7  L where 
lateral  reactions  counterbalance  each  other;  pile  flexibility  decreases  this  effective  length  even 
more.  If  actual  point  of  rotation  is  considered  this  would  increase  the  equivalent  lateral  test  load 
from  the  Brom's  method. 
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Section  4 
CONCLUSIONS 

The  following  is  a summary  of  our  conclusions  and  professional  opinions  based  on  the  data 
obtained  from  a review  of  selected  technical  literature  and  the  site  evaluation. 

General: 


> From  a geotechnical  perspective,  the  site  is  suitable  for  the  proposed  development, 
provided  the  recommendations  in  this  report  are  followed  in  the  design  and  construction 
of  this  project. 

Geotechnical  Constraints  and  Mitiaation: 


> The  primary  geologic  hazard  is  moderate  ground  shaking  from  earthquakes  originating 
on  regional  faults.  Engineered  design  and  earthquake-resistant  construction  increase 
safety  and  allow  development  of  seismic  areas. 

> The  underlying  geologic  condition  for  seismic  design  is  Site  Class  D.  A qualified 
professional  should  design  any  permanent  structure  constructed  on  the  site.  The 
minimum  seismie  design  should  comply  with  the  2007  California  Building  Code. 

> Other  geologic  hazards,  including  fault  rupture,  liquefaction,  seismically-induced 
subsidence,  tsunamis,  seiches  and  slope  instability  are  considered  generally  low  to  nil  on 
this  site. 

> The  site  soils  are  considered  to  be  non-expansive.  Conventional  foundations  for  shallow- 
foundation  used  for  the  support  of  equipment  should  meet  at  least  code  minimums  or  as 
specified  by  the  project  structural  engineer,  whichever  is  more  stringent.  Slabs-on-grade 
for  these  structures  should  be  provided  with  a cushion  of  nonexpansive  soils. 

> A site  should  be  addressed  by  the  project  civil  engineer  for  potential  flooding. 
Preventative  measures  to  reduce  the  effects  of  seasonal  flooding  and  erosion  should  be 
incorporated  into  site  grading  plans. 

The  near  surface  soils  are  non-uniform  and  highly  effected  by  the  presence  of  rodent  and 
reptile  borrows  and  by  the  geologic  deposition  of  the  soils.  Areas  to  receive  permanent 
structures  will  require  over  excavation  and  recompaction  to  support  proposed  structures. 
Areas  to  receive  pile  used  to  support  the  arrays  would  benefit  from  some  surficial 
compaction  to  enhance  the  lateral  stability  and  support  of  the  W-section  piles. 

> Tension:  The  pile  load  tests  indicate  that  in  all  areas  tested  that  the  tension  capacity  of 
the  48  W-section  piles  resisted  at  least  twice  the  assumed  maximum  in  uplift  force  of  664 
lbs  with  all  piles  except  PT-7A,  which  yielded  14-inch  deflection  at  750  pounds  at  a depth 
of  36  inches.  Uplift  should  yield  a factor  safety  of  at  least  2.0  by  being  driven  to  a depth 
of  at  least  48  inches.  Compacting  the  upper  soils  in  the  immediate  vicinity  of  the  pile 
will  increase  the  vertical  resistance  to  uplift  allowing  a shallower  pile  to  support  the 
modules. 
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However,  a 5-minute  hold  on  the  vertical  test  was  performed  at  the  ultimate  load  for  each 
pile.  The  threshold  for  this  test  is  0.04”.  Four  piles  (PT-IB,  PT-5A,  PT-16A,  and  PT- 
18B)  exceeded  the  0.04”  threshold.  It  is  our  opinion  that  densifying  the  soil  near  the 
surface  will  improve  the  performance  of  these  piles  below  the  threshold. 

> Lateral:  The  lateral  capacity  at  'A-inch  deflection  or  less  for  all  piles  ranged  from  a low 
of  100  pounds  at  a pile  depth  of  36  inches  to  the  maximum  imposed  load  of  3450  pounds. 
Approximately  20%  of  the  lateral  loads  tests  did  not  meet,  or  are  borderline,  the 
maximum  imposed  load  including  a factor  of  safety  of  2.0.  Due  to  the  variability  of  the 
upper  soils  and  since  some  of  the  pile  exhibited  excessive  lateral  movement  even  when 
driven  to  a depth  of  60  inches,  the  options  would  be  to  drive  the  piles  deeper,  go  to  a pile 
that  has  a higher  stiffness  modulus,  density  the  upper  soils  in  the  vicinity  of  the  W- 
sections,  or  a combination  of  these. 

> In  general,  groundwater  levels  may  fluctuate  with  precipitation,  irrigation,  drainage, 
regional  pumping  from  wells,  and  site  grading.  Groundwater  should  not  be  a factor  in 
design  or  construction  at  this  site. 
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Section  5 

RECOMMENDATIONS 

SITE  DEVELOPMENT  AND  GRADING 
5.1  Site  Development  - Grading 

A representative  of  ESSW  should  observe  site  clearing,  grading,  and  the  bottoms  of  excavations 
before  placing  fill.  Local  variations  in  soil  conditions  may  warrant  increasing  the  depth  of 
recompaction  and  over-excavation. 

Clearing  and  Grubbimr:  At  the  start  of  site  grading,  existing  vegetation,  trees,  large  roots, 

pavement,  foundations,  non-engineered  fill,  construction  debris,  trash,  and  abandoned 
underground  utilities  should  be  removed  from  the  proposed  building,  structural,  and  pavement 
areas.  The  surface  should  be  stripped  of  organic  growth  and  removed  from  the  construction  area. 
Areas  disturbed  during  demolition  and  clearing  should  be  properly  backfilled  and  compacted  as 
described  below. 

Building  Area  Preparation:  The  existing  soils  within  the  building  areas  should  be  over- 

excavated to  depth  of  3 feet  below  the  bottom  of  the  footings  or  4 feet  below  existing  grade, 
whichever  is  deeper.  The  resulting  surface  should  be  moisture  conditioned  and  compacted  to  at 
least  90%  relative  compaction.  Previously  removed  soils  may  be  placed  in  thin  (6”  to  8”)  lifts 
and  compacted  as  stated  above. 

Access  Road  or  Pavement  Area  Preparation:  In  access  road  areas  or  areas  to  receive  pavement, 
the  subgrade  should  be  scarified,  moisture  conditioned,  and  compacted  to  at  least  95%  relative 
compaction  (ASTM  D 1557)  for  a depth  of  two  feet  below  subgrade.  Compaction  should  be 
verified  by  testing. 

Fill  or  Flatwork  Area  Preparation:  In  areas  to  receive  fill  or  flatwork,  the  subgrade  should  be 
scarified,  moisture  conditioned,  and  compacted  to  at  least  90%  relative  compaction 
(ASTM  D 1557)  for  a depth  of  1-foot  below  subgrade.  Compaction  should  be  verified  by 
testing. 

Engineered  Fill  Soils:  The  native  soil  is  suitable  for  use  as  engineered  fill  and  utility  trench 
backfill  within  areas  to  receive  foundations  and  slabs-on-grade,  to  18  inches  below  bottom  of 
slab  elevation,  provided  it  is  free  of  significant  organic  or  deleterious  matter.  The  native  soil  is 
suitable  for  use  as  engineered  fill  and  utility  trench  backfill  beyond  areas  to  receive  foundations 
and  slabs-on-grade  to  pavement  subgrade  or  finish  grade.  Within  areas  to  receive  foundations 
and  slabs-on-grade,  the  final  18  inches  of  fill  should  be  nonexpansive.  Nonexpansive  materials 
are  defined  as  being  classified  in  the  GW,  GP,  GM,  GC,  SP,  SW,  SC,  or  SM  categories  per 
ASTM  D 2487,  and  that  have  an  expansion  index  of  10  or  less  (ASTM  D 4829).  The  4 to  6-inch 
sand  or  gravel  cushion  that  is  typically  placed  below  slabs-on-grade  is  considered  to  be  part  of 
the  recommended  18  inches  of  nonexpansive  materials,  not  in  addition  to  it. 

Nonexpansive  soils  may  be  imported  to  the  site,  or  they  may  be  derived  from  selective  grading 
of  the  site  soils.  Proposed  nonexpansive  soils  should  be  observed  by  a representative  of  ESSW 
and  tested  for  expansion  potential  before  being  used. 
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All  fill  should  be  placed  in  maximum  8-inch  lifts  (loose  thickness)  and  compacted  to  at  least 
90%  relative  compaction  (ASTM  D 1557).  The  upper  foot  of  subgrade,  and  all  aggregate  base, 
in  access  road  areas  should  be  compacted  to  a minimum  of  95  percent  of  maximum  dry  density. 
Compaction  should  be  verified  by  testing.  In  general,  rocks  larger  than  6 inches  in  greatest 
dimension  should  be  removed  from  fill  or  backfill  material.  Rocks  larger  than  3 inches  in 
greatest  dimension  should  be  removed  from  fill  or  backfill  material  in  the  upper  3 feet  below 
finish  grade  in  areas  to  receive  structures  or  utility  lines. 

All  soils  should  be  moisture  conditioned  prior  to  application  of  compactive  effort.  Moisture 
conditioning  of  soils  refers  to  adjusting  the  soil  moisture  to  or  just  above  optimum  moisture 
content.  If  the  soils  are  overly  moist  so  that  instability  occurs,  or  if  the  minimum  recommended 
compaction  cannot  be  readily  achieved,  it  may  be  necessary  to  aerate  or  to  use  other  methods  to 
dry  the  soil  to  optimum  moisture  content  as  follows: 

Site  Drainage:  Positive  drainage  should  be  maintained  away  from  the  structures  (5%  for  5 feet 
minimum)  to  prevent  ponding  and  subsequent  saturation  of  the  foundation  soils.  Gutters  and 
downspouts  should  be  considered  as  a means  to  convey  water  away  from  foundations  if  adequate 
drainage  is  not  provided.  Drainage  should  be  maintained  for  paved  areas.  Water  should  not 
pond  on  or  near  paved  areas. 

5.2  Excavations  and  Utility  Trenches 

Excavations:  All  excavations  should  be  made  in  accordance  with  OSHA  requirements.  Using 
the  OSHA  standards  and  general  soil  information  obtained  from  the  field  exploration, 
classification  of  the  near  surface  on-site  soils  will  likely  be  characterized  as  Type  B and  C. 
Actual  classification  of  site  specific  soil  type  per  OSHA  specifications  as  they  pertain  to  trench 
safety  should  be  based  on  real-time  observations  and  determinations  of  exposed  soils  by  the 
Competent  Person  during  grading  and  trenching  operations. 

Our  site  exploration  and  knowledge  of  the  general  area  indicates  there  is  a potential  for  caving  of 
site  excavations  (utilities,  footings,  etc.).  Excavations  within  sandy  soil  should  be  kept  moist, 
but  not  saturated,  to  reduce  the  potential  of  caving  or  sloughing.  Where  excavations  over  4 feet 
deep  are  planned,  lateral  bracing  or  cut  slopes  of  1 .5: 1 (horizontal  to  vertical)  or  flatter  should  be 
provided.  No  surcharge  loads  from  stockpiled  soils  or  construction  materials  should  be  allowed 
within  a horizontal  distance  measured  from  the  top  of  the  excavation  slope  and  equal  to  the  depth 
of  the  excavation. 

Utility  Trenches:  Backfill  of  utilities  within  roads  or  public  right-of-ways  should  be  placed  in 
conformance  with  the  requirements  of  the  governing  agency  (water  district,  public  works 
department,  etc.).  Utility  trench  backfill  within  private  property  should  be  placed  in 
conformance  with  the  provisions  of  this  report.  In  general,  service  lines  extending  inside  of 
property  may  be  backfilled  with  native  soils  compacted  to  a minimum  of  90%  relative 
compaction.  A minimum  of  95%  relative  compaction,  however,  should  be  obtained  where 
trench  backfill  comprises  the  upper  12  inches  of  subgrade  beneath  access  roads.  A minimum  of 
85%  relative  compaction  should  be  attained  in  areas  where  minor  settlement  of  the  trench 
backfill  will  not  be  detrimental.  Backfill  operations  should  be  observed  and  tested  to  monitor 
compliance  with  these  recommendations. 
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STRUCTURES 

In  our  professional  opinion,  foundations  for  the  Substation/Switching  Station  equipment  can  be 
supported  on  shallow  foundations  bearing  in  properly  prepared  and  compacted  soils  placed  as 
recommended  in  Section  5.1.  The  recommendations  that  tollow  are  based  on  very  low 
expansion  category  soils  in  the  upper  4 feet  of  subgrade. 

5.3  Foundations 

Foundation  design  is  the  responsibility  of  the  Structural  Engineer,  considering  the  structural 
loading  and  the  geotechnical  parameters  given  in  this  report.  A representative  of  ESSW  should 
observe  foundation  excavations  before  placement  of  reinforcing  steel  or  concrete.  Loose  soil  or 
construction  debris  should  be  removed  from  footing  excavations  before  placement  of  concrete. 

Bearinu  Capacity  - Conventional  Foundations:  A minimum  footing  depth  of  2 1 inches  below 
lowest  adjacent  grade  should  be  maintained.  Allowable  soil  bearing  pressures  are  given  below 
for  foundations  bearing  on  recompacted  soils  as  described  in  Section  5.1.  Allowable  bearing 
pressures  are  net  (weight  of  footing  and  soil  surcharge  may  be  neglected). 

> Continuous  wall  foundations,  12-inch  minimum  width  and  21  inches  minimum  below  grade: 

2000  psf  for  dead  plus  design  live  loads 

Allowable  increases  of  300  psf  per  each  foot  of  additional  footing  width  and  300  psf  for  each 
additional  0.5  foot  of  footing  depth  may  be  used  up  to  a maximum  value  of  3500  psf. 

> Isolated  pad  foundations,  2x2  foot  minimum  in  plan  and  21  inches  minimum  below  grade: 

2500  psf  for  dead  plus  design  live  loads 

Allowable  increases  of  300  psf  per  each  foot  of  additional  footing  width  and  300  psf  for  each 
additional  0.5  foot  of  footing  depth  may  be  used  up  to  a maximum  value  of  3500  psf. 

Frictional  and  Lateral  Coefficients:  Lateral  loads  may  be  resisted  by  soil  friction  on  the  base  of 
foundations  and  by  passive  resistance  of  the  soils  acting  on  foundation  walls.  An  allowable 
coefficient  of  friction  of  0.35  of  dead  load  may  be  used.  An  allowable  passive  equivalent  fluid 
pressure  of  250  pcf  may  also  be  used.  These  values  include  a factor  of  safety  of  1.5.  Passive 
resistance  and  frictional  resistance  may  be  used  in  combination  if  the  friction  coefficient  is 
reduced  by  one-third.  Lateral  passive  resistance  is  based  on  the  assumption  that  backfill  next  to 
foundations  is  properly  compacted. 

Bearing  Capacity  and  Passive  Pressure  — Wind  and  Seismic  Forces:  A one-third  ('A)  increase  in 
the  bearing  and  passive  pressures  may  be  used  when  calculating  resistance  to  wind  or  seismic 
loads.  The  allowable  bearing  values  indicated  are  based  on  the  anticipated  maximum  loads 
stated  in  Section  1.1  of  this  report.  If  the  anticipated  loads  exceed  these  values,  the  geotechnical 
engineer  must  reevaluate  the  allowable  bearing  values  and  the  grading  requirements. 

Minimum  Foundation  Reinforcement:  Minimum  reinforcement  for  continuous  footings  should 
be  two  No.  4 steel  reinforcing  bars,  one  placed  near  the  top  and  one  placed  near  the  bottom  of 
the  footing.  This  reinforcing  is  not  intended  to  supersede  any  structural  requirements  provided 
by  the  structural  engineer. 
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Expected  Settlement:  Estimated  total  static  settlement  should  be  less  than  y4-inch,  based  on 
footings  founded  on  firm  soils  as  recommended.  Differential  settlement  between  exterior  and 
interior  bearing  members  should  be  less  than  ‘/2-inch,  expressed  in  a post-construction  angular 
distortion  ratio  of  1 :480  or  less. 

Driven  W-sections  (W6  X 7.2J  Piles  for  Support  of  Solar  Panels:  Driven  steel  W6  x 7.2  can  be 
used  to  support  the  proposed  vertical  and  lateral  loads.  The  proposed  W-section  is 
approximately  4 inches  by  6 inches,  whereby  the  lateral  load  will  be  applied  to  the  6-inch  side  of 
the  support.  We  understand  the  maximum  axial  tension  is  664  lbs  for  Case  A north  row,  and  the 
maximum  lateral  load  is  382  lbs  for  Case  A north  row,  and  maximum  moment  at  the  base  of  the 
pile  is  1,902  ft-lbs  for  Case  B north  row. 

5.4  Slabs-on-Grade 

Subttrade:  Concrete  slabs-on-grade  and  flatwork  should  be  supported  by  compacted  soil  placed 
in  accordance  with  Section  5. 1 of  this  report. 

Vapor  Retarder:  In  areas  of  moisture  sensitive  floor  coverings,  an  appropriate  vapor  retarder 
should  be  installed  to  reduce  moisture  transmission  from  the  subgrade  soil  to  the  slab.  For  these 
areas,  a vapor  retarder  (minimum  10-mil  thickness)  should  underlie  the  floor  slabs.  If  a Class  A 
vapor  retarder  (ASTM  E 1745)  is  specified,  the  retarder  can  be  placed  directly  on  the 
nonexpansive  soil.  The  retarder  should  be  covered  with  a minimum  2 inches  of  clean  sand.  If  a 
less  durable  vapor  retarder  is  specified  (i.e.  ASTM  E 1745,  Class  B or  C),  a minimum  of  4 
inches  of  clean  sand  should  be  provided,  and  the  retarder  should  be  placed  in  the  center  of  the 
clean  sand  layer.  Clean  sand  is  defined  as  a well  or  poorly  graded  sand  (ASTM  D 2488)  of  which 
less  than  3 percent  passes  the  No.  200  sieve.  The  site  soils  do  not  fulfill  the  criteria  to  be 
considered  clean  sand.  Clean  sand,  if  utilized,  is  considered  to  be  part  of  the  minimum  1 8-inch 
thickness  of  nonexpansive  materials  recommended  in  Section  5.1  of  this  report  to  be  placed 
below  slabs-on-grade,  not  in  addition  to  it.  The  sand  should  be  lightly  moistened  just  prior  to 
placing  the  concrete.  Low-slump  concrete  should  be  used  to  help  reduce  the  potential  for 
concrete  shrinkage.  The  effectiveness  of  the  membrane  is  dependent  upon  its  quality,  the 
method  of  overlapping,  its  protection  during  construction,  and  the  successful  sealing  of  the 
membrane  around  utility  lines. 

The  following  minimum  slab  recommendations  are  intended  to  address  geotechnical  concerns 
such  as  potential  variations  of  the  subgrade  and  are  not  to  be  construed  as  superseding  any 
structural  design.  The  design  engineer  and/or  project  architect  should  ensure  compliance 
with  SB800  with  regards  to  moisture  and  moisture  vapor. 

Slab  Thickness  and  Reinforcement:  Slab  thickness  and  reinforcement  of  slabs-on-grade  are 
contingent  on  the  recommendations  of  the  structural  engineer  or  architect  and  the  expansion 
index  of  the  supporting  soil.  Based  upon  our  findings,  a modulus  of  subgrade  reaction  of 
approximately  200  pci  (psi/inch)  can  be  used  in  concrete  slab  design. 

Conventional  capacity  concrete  slabs  and  fiatwork  should  be  a minimum  of  4 inches  thick;  heavy 
duty  slabs  should  be  a minimum  of  5 inches  thick.  These  recommended  minimum  thicknesses 
are  actual  dimensions,  not  nominal  values.  Concrete  slabs  should  be  reinforced  with  a minimum 
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of  No.  3 rebars  at  1 8-inches  on  center  each  way,  placed  at  slab  mid-height,  to  reduce  the 
potential  for  cracking.  Concrete  floor  slabs  may  either  be  monolithically  placed  with  the 
foundations  or  doweled  after  footing  placement,  as  per  the  requirements  of  the  structural 
engineer.  The  thickness  and  reinforcing  given  are  not  intended  to  supersede  any  structural 
requirements  provided  by  the  structural  engineer. 

Control  Joints:  Control  joints  should  be  provided  in  all  concrete  slabs-on-grade  at  a maximum 
spacing  of  36  times  the  slab  thickness  (12  feet  maximum  on-center,  each  way)  as  recommended 
by  the  American  Concrete  Institute  (ACI,  2004).  All  joints  should  form  approximately  square 
patterns  to  reduce  the  potential  for  randomly  oriented  shrinkage  cracks.  Construction  joints  in 
the  slabs  should  be  tooled  at  the  time  of  the  concrete  placement  or  saw  cut  ('A  of  slab  depth)  as 
soon  as  practical  but  not  more  than  8 hours  from  concrete  placement.  Construction  (cold)  joints 
should  consist  of  thickened  butt  joints  with  'A-inch  dowels  at  18  inches  on  center  or  a thickened 
keyed-joint  to  resist  vertical  deflection  at  the  joint.  All  construction  joints  in  exterior  flatwork 
should  be  sealed  to  reduce  the  potential  of  moisture  or  foreign  material  intrusion.  These 
procedures  will  reduce  the  potential  for  randomly  oriented  cracks,  but  may  not  prevent  them 
from  occurring. 

Curinn  and  Quality  Control:  The  contractor  should  take  precautions  to  reduce  the  potential  for 
curling  of  slabs  by  using  proper  batching,  placement,  and  curing  methods.  Curing  is  highly 
affected  by  temperature,  wind,  and  humidity.  Quality  control  procedures  that  may  be  used 
include  trial  batch  mix  designs,  batch  plant  inspection,  and  on-site  special  inspection  and  testing. 
However,  depending  on  the  concrete  strength  used  by  the  structural  engineer,  many  of  these 
quality  control  procedures  would  not  be  required  by  the  building  code  (CBC,  2007). 

5.5  Soil  Corrosivity 

Selected  chemical  analyses  for  corrosivity  were  conducted  on  four  soil  samples  from  the  project 
site  as  shown  in  Appendix  B. 

Sulfate  and  other  salts  can  attack  the  cement  within  concrete  causing  weakening  of  the  cement 
matrix  and  eventual  deterioration  by  raveling.  This  attack  can  be  in  the  form  of  a physical  attack 
or  chemical  attack  whereby  there  may  be  a chemical  reaction  between  the  sulfate  and  the  cement 
used  in  the  concrete.  According  to  ACI  3 1 8 as  referenced  by  the  2007  California  Building  Code, 
if  sulfate  concentrations  exceed  1000  ppm  there  will  be  special  requirements.  For  this  project, 
the  results  of  those  samples  tested  suggest  a low  to  moderate  sulfate  ion  concentration  (20  to  289 
ppm.  Normal  concrete  mixes  may  be  used. 

Electrical  resistivity  is  a process  whereby  metal  (ferrous)  objects  in  direct  contact  with  soil  may 
be  subject  to  attack  by  electrochemical  corrosion.  This  typically  pertains  to  buried  metal  pipes, 
valves,  culverts,  etc.  made  of  ferrous  metal.  To  avoid  this  type  of  corrosion  or  to  slow  the 
process,  buried  metal  objects  are  generally  protected  with  waterproof  resistant  barriers,  i.e. 
epoxy  corrosion  inhibitors,  asphalt  coatings,  cathodic  protection,  or  encapsulating  with  densely 
consolidated  concrete.  Electrical  resistivity  testing  of  the  soil  suggests  that  the  site  soils  range 
from  low  to  very  severe  potential  for  metal  loss  from  electrochemical  corrosion  processes. 
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Chloride  ions  can  cause  corrosion  of  reinforcing  steel.  For  this  project,  the  results  of  those 
samples  tested  suggest  a moderate  chloride  ion  concentration  (32  to  1011  ppm).  ACI  318  is 
referenced  by  the  California  Building  Code,  and  provides  commentary  relative  to  the  effects  of 
chlorides  present  in  the  soil;  from  both  internal  and  external  sources.  It  is  possible  that  long  term 
saturation  of  foundations  with  chloride  rich  water  could  allow  the  chloride  access  to  the 
reinforcing  steel. 

A minimum  concrete  cover  of  cast-in-place  concrete  should  be  in  accordance  with  Section  7.7  of 
the  2007  edition  of  ACI  318.  Additionally,  the  concrete  should  be  thoroughly  vibrated  during 
placement. 

The  information  provided  above  should  be  considered  preliminary.  These  values  can  potentially 
change  based  on  several  factors,  such  as  importing  soil  from  another  Job  site  and  the  quality  of 
construction  water  used  during  grading  and  subsequent  landscape  irrigation. 

Earth  Systems  does  not  practice  corrosion  engineering.  We  recommend  that  a qualified 
corrosion  engineer  evaluate  the  corrosion  potential  on  metal  construction  materials  and  concrete 
at  the  site  to  provide  mitigation  of  corrosive  effects,  if  further  guidance  is  desired. 

5.6  Seismic  Design  Criteria 

This  site  is  subject  to  moderate  ground  shaking  due  to  potential  fault  movements  along  regional 
faults.  Engineered  design  and  earthquake-resistant  construction  increase  safety  and  allow 
development  of  seismic  areas.  The  minimum  seismic  design  should  comply  with  the  2007 
California  Building  Code  and  ASCE  7-05  using  the  seismic  coefficients  given  in  the  table  below. 
Based  on  the  size  of  the  site,  two  sets  of  criteria  are  offered  for  your  use.  Based  on  the  current 
proposed  locations  for  the  Topaz  substation,  PG&E  switching  station,  maintenance  facility,  and 
visitor’s  center,  specific  seismic  parameters  have  been  calculated.  The  remainder  of  the  site, 
north  and  east  of  these  proposed  improvements  should  be  designed  using  the  higher  values. 

2007  CBC  (ASCE  7-05)  Seismic  Parameters 


Seismic  Category: 

D 

Reference 
Table  1613.5.6 

Site  Class: 

D 

Table  1613.5.2 

IMaximum  Considered  Earthquake 

[MCE|  Ground  Motion 

Short  Period  Spectral  Response  Sj: 

0.77  g 

Figure  1613.5 

1 second  Spectral  Response,  Su 

0.33  g 

Figure  1613.5 

Site  Coefficient,  Fa: 

1.19 

Table  1613.5.3(1) 

Site  Coefficient,  Fy: 

1.75 

Table  1613.5.3(2) 

Design  Earthquake  Ground  Motion 

Short  Period  Spectral  Response,  Sds 

0.61  g 

1 second  Spectral  Response,  Spi 

0.34  g 
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5.7  Access  Roads,  Driveways  and  Parking  Areas 

Based  on  our  local  knowledge  of  this  area,  the  ability  of  access  roads  on  the  site  to  support 
construction  traffic  and  maintenance  vehicles  in  areas  of  low  cohesive  soils  will  be  dependent  on  soil 
moisture  contents.  Construction  traffic  and  maintenance  vehicles  should  be  able  to  traverse  most 
portions  of  the  site,  either  on-  or  off-road,  during  the  dry  months  of  the  year.  At  a minimum,  access 
roads  should  be  improved  with  a surface  of  at  least  6 inches  of  aggregate  base  (virgin  or  recycled), 
gravel  or  other  locally  available  appropriate  materials. 

PRELIMINARY  RECOMMENDED  PAVEMENTS  SECTIONS 


R-Value  Subgrade  Soils  - 50  (assumed)  Design  Method  - CALTRANS 


Traffic 

Index 

(Assumed) 

Pavement  Use 

Flexible  Pavements 

Asphaltic 

Concrete 

Thickness 

(Inches) 

Aggregate 

Base 

Thickness 

(Inches) 

5.0 

Autos  and  pickups 

3.0 

4.0 

7.0 

Heavier  Trucks 

4.0 

4.5 

Notes: 

1.  Asphaltic  concrete  should  be  Caltrans,  Type  B,  'A-in.  or  y4-in.  maximum-medium  grading  and  compacted  to  a 
minimum  of  95%  of  the  75-blow  Marshall  density  (ASTM  D 1559)  or  equivalent. 

2.  Aggregate  base  should  be  Caltrans  Class  2 fA  in.  maximum)  and  compacted  to  a minimum  of  95%  of  ASTM 
DI557  maximum  dry  density  near  its  optimum  moisture. 

3.  All  pavements  should  be  placed  on  12  inches  of  moisture-conditioned  subgrade,  compacted  to  a minimum  of  90% 
of  ASTM  D 1557  maximum  dry  density  near  its  optimum  moisture. 

4.  Portland  cement  concrete  should  have  a minimum  of  3250  psi  compressive  strength  at  28  days. 

5.  Equivalent  Standard  Specifications  for  Public  Works  Construction  (Greenbook)  may  be  used  instead  of  Caltrans 
specifications  for  asphaltic  concrete  and  aggregate  base. 

The  subgrade  should  access  road,  driveways  and  pavement  areas  should  be  cleared  of  vegetation, 
moisture  conditioned  to  or  just  above  optimum  moisture  content,  and  compacted  to  at  least  95% 
relative  compaction  (ASTM  D1557)  for  a depth  of  one  foot  below  subgrade.  Compaction  should 
be  verified  by  testing. 

Weak  subgrade  areas  can  be  identified  by  proof  rolling  with  heavy,  rubber-tired  equipment,  such 
as  a loaded  water  truck.  Periodic  moisture  conditioning  may  be  required  to  maintain  the 
compaction  of  the  subgrade.  Daily  moisture  conditioning  during  construction  may  be  necessary. 
Traffic  speed  should  be  restricted  to  15  mph  to  reduce  the  potential  for  “wash  boarding”  and 
further  restricted  to  5 mph  at  turns  to  avoid  rutting. 

Unpaved  access  roads  should  be  graded  with  a 2%  crown.  Positive  drainage  should  be 
maintained  away  from  the  access  roadways.  Water  should  not  pond  on  or  near  roadways  areas. 
Periodic  maintenance  and  regrading  the  surface  should  be  anticipated. 
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Section  6 

LIMITATIONS  AND  ADDITIONAL  SERVICES 
6.1  Uniformity  of  Conditions  and  Limitations 

Our  findings  and  recommendations  in  this  report  are  based  on  selected  points  of  field 
exploration,  laboratory  testing,  and  our  understanding  of  the  proposed  project.  Furthermore,  our 
findings  and  recommendations  are  based  on  the  assumption  that  soil  conditions  do  not  vary 
significantly  from  those  found  at  specific  exploratory  locations.  Variations  in  soil  or 
groundwater  conditions  could  exist  between  and  beyond  the  exploration  points.  The  nature  and 
extent  of  these  variations  may  not  become  evident  until  construction.  Variations  in  soil  or 
groundwater  may  require  additional  studies,  consultation,  and  possible  revisions  to  our 
recommendations. 

Findings  of  this  report  are  valid  as  of  the  issued  date  of  the  report.  However,  changes  in 
conditions  of  a property  can  occur  with  passage  of  time,  whether  they  are  from  natural  processes 
or  works  of  man,  on  this  or  adjoining  properties.  In  addition,  changes  in  applicable  standards 
occur,  whether  they  result  from  legislation  or  broadening  of  knowledge.  Accordingly,  findings 
of  this  report  may  be  invalidated  wholly  or  partially  by  changes  outside  our  control.  Therefore, 
this  report  is  subject  to  review  and  should  not  be  relied  upon  after  a period  of  one  year. 

In  the  event  that  any  changes  in  the  nature,  design,  or  location  of  structures  are  planned,  the 
conclusions  and  recommendations  contained  in  this  report  shall  not  be  considered  valid  unless 
the  changes  are  reviewed  and  the  conclusions  of  this  report  are  modified  or  verified  in  writing. 

This  report  is  issued  with  the  understanding  that  the  owner  or  the  owner’s  representative  has  the 
responsibility  to  bring  the  information  and  recommendations  contained  herein  to  the  attention  of 
the  architect  and  engineers  for  the  project  so  that  they  are  incorporated  into  the  plans  and 
specifications  for  the  project.  The  owner  or  the  owner’s  representative  also  has  the 
responsibility  to  verify  that  the  general  contractor  and  all  subcontractors  follow  such 
recommendations.  It  is  further  understood  that  the  owner  or  the  owner’s  representative  is 
responsible  for  submittal  of  this  report  to  the  appropriate  governing  agencies. 

As  the  Geotechnical  Engineer  of  Record  for  this  project,  ESSW  has  striven  to  provide  our 
services  in  accordance  with  generally  accepted  geotechnical  engineering  practices  in  this  locality 
at  this  time.  No  warranty  or  guarantee  is  express  or  implied.  This  report  was  prepared  for  the 
exclusive  use  of  the  Client  and  the  Client’s  authorized  agents. 

ESSW  should  be  provided  the  opportunity  for  a general  review  of  final  design  and  specifications 
in  order  that  earthwork  and  foundation  recommendations  may  be  properly  interpreted  and 
implemented  in  the  design  and  specifications.  If  ESSW  is  not  accorded  the  privilege  of  making 
this  recommended  review,  we  can  assume  no  responsibility  for  misinterpretation  of  our 
recommendations. 
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Although  available  through  ESSW,  the  current  scope  of  our  services  does  not  include  an 
environmental  assessment  or  an  investigation  for  the  presence  or  absence  of  wetlands,  hazardous 
or  toxic  materials  in  the  soil,  surface  water,  groundwater,  or  air  on,  below,  or  adjacent  to  the 
subject  property. 

6.2  Additional  Services 

This  report  is  based  on  the  assumption  that  an  adequate  program  of  client  consultation, 
construction  monitoring,  and  testing  will  be  performed  during  the  final  design  and  construction 
phases  to  check  compliance  with  these  recommendations.  Maintaining  ESSW  as  the 
geotechnical  consultant  from  beginning  to  end  of  the  project  will  provide  continuity  of  services. 
The  geotechnical  engineering  firm  providing  tests  and  ohsen'ations  shall  assume  the 
responsihilit}’  of  Geotechnical  Engineer  of  Record. 

Construction  monitoring  and  testing  would  be  additional  services  provided  by  our  firm.  The 
costs  of  these  services  are  not  included  in  our  present  fee  arrangements,  but  can  be  obtained  from 
our  office.  The  recommended  review,  tests,  and  observations  include,  but  are  not  necessarily 
limited  to,  the  following: 

• Consultation  during  the  final  design  stages  of  the  project. 

• A review  of  the  building  and  grading  plans  to  observe  that  recommendations  of  our 
report  have  been  properly  implemented  into  the  design. 

• Observation  and  testing  during  site  preparation,  grading,  and  placement  of  engineered  fill 
as  required  by  CBC  Sections  1704.7  and  the  local  grading  ordinances. 

• Consultation  as  needed  during  construction. 

-oOo- 

Appendices  as  cited  are  attached  and  complete  this  report. 
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APPENDIX  A 

Figure  1 - Site  Location  Map 
Figure  2 - Site  Exploration  Map 
Figure  3 - Geologic  Map 
Fault  Parameters 
Test  Pit  Logs 
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Base  Map:  U.S.G.S.  30  x 60  Minute  Eagle  Mountain,  Calif., 
Quadrangle,  1986 

Figure  1 
Site  Location 
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Figure  2 
Test  Locations 


Desert  Sunlight  Project 
Proposed  550  MW  Solar  Farm 
Desert  Center,  Riverside  County,  California 


Earth  Systems 


Southwest 


06/16/10 


File  No,:  11666-01 


LEGEND 


Qal- 
Qiutl  - 

Qoa  - 


Pn^pcrt\  Boumiai-v 

Qiiatcmaiy  Younger  Alluv  ium.  L ndilTeremiated 

Qualeniary  Voiuigcr  Alluvium  vs  ith  inierspcrscd  areas  of  v\  eak  desert 
pavement 

Quatemarv-  Older  Alluvium  typically  w ith  moderate  to  strong  dcsen 
pav  emcni. 

hiuili:  Dolled  vv  here  concealed  and  conjectural. 

Contact:  Dashed  where  approximate. 


Note;  Qoa  Qal  denotes  transition  /one  with  interspersed  areas  of 
younger  alluv  ium  without  significant  desert  pavement  and  areas  w ith 
weak  desert  pavement. 
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Approximate  Scale  in  Miles 
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Dcscit  Sunlight  \cri.il  Photneraph.  ZfKl‘1 


Figure  3 

Geologic  Map-Revised 

Desert  Sunlight  Project 
Proposed  550  MW  Solar  Farm 
Desert  Center.  Ri\  ersicle  County.  California 


Oh  16  10  I File  No.:  11666-01 


I1666-QI 


Solar  I Desert  Center 


Fault  Parameters 


Fault  Section  Name 

I)i,stancc 
(miles)  (km) 

Avg 

Dip 

Angle 

(deg.) 

Avg 

Dip 

Direction 

(deg.) 

Avg 

Rake 

(deg.) 

■frace 

Length 

(km) 

Fault 

'fype 

Mean 

Mag 

Mean 

Return 

Interval 

(years) 

Slip 

Rale 

(mm/yr) 

Blue  Cut 

7.2 

11.6 

90 

177 

mi 

79 

B' 

7.1 

Pinto  Mtn 

35.9 

57.8 

90 

175 

0 

74 

B 

7.2 

2.5 

Brawlev  (Seismic  Zone),  alt  1 

36.8 

59.2 

90 

250 

na 

60 

B' 

7.0 

20 

San  Andreas  (Coachella)  rc\' 

36.8 

59.2 

90 

22A 

180 

69 

A 

7.2 

69 

Brawlev  (Seismic  Zone),  alt  2 

38.0 

61.2 

90 

250 

na 

61 

B' 

7.0 

0.8 

Pisgah-Bullion  Mtn-Mesqiiitc  Lk 

40.0 

64.4 

90 

60 

180 

88 

B 

7.3 

Blmore  Ranch 

44.2 

71.1 

90 

310 

0 

29 

B 

6.6 

219 

1 

]() 

San  Andreas  (San  Goigonio  Pass-Garnet  1 1111) 

48.2 

77.6 

58 

20 

180 

56 

A 

7.6 

San  Andreas,  (North  Bi'anch.  Mill  Creek) 

48.2 

77.6 

76 

204 

180 

106 

A 

7.5 

1 10 

17 

Calico-flidalgo 

48.6 

78.2 

90 

52 

180 

117 

B 

7.4 

1 .8 

So  Emerson-Copper  Mtn 

49.5 

79.6 

90 

51 

180 

54 

B 

7.0 

0.6 

Ludlow 

49,6 

79.8 

90 

239 

na 

70 

B' 

7.0 

Joshua  'free  (Seismicity) 

51.6 

83.1 

90 

271 

na 

17 

B' 

6.5 

0.6 

Eureka  Peak 

54.3 

87.3 

90 

75 

180 

19 

B 

6.6 

211 

San  Jacinto  (Clark)  rev 

56.5 

90.9 

90 

214 

180 

47 

A 

7.6 

14 

Burnt  Mtn 

56.8 

91.4 

67 

265 

180 

21 

B 

6.7 

199 

0.6 

Superstition  Hills 

61.6 

99.1 

90 

220 

180 

36 

A 

7.4 

4 

1 ,andcrs 

62.4 

100.4 

90 

60 

180 

95 

B 

7.4 

146 

0.6 

San  Jacinto  (Borrego) 

62.8 

101.0 

90 

223 

180 

34 

A 

7.0 

4 

San  Jacinto  (Coyote  Creek) 

63.2 

101.8 

90 

223 

180 

43 

A 

7.3 

259 

4 

Imperial 

63.5 

102.1 

82 

55 

180 

46 

A 

6.8 

89 

20 

Superstition  Mountain 

65.9 

106.1 

37 

37 

37 

37 

B 

7.0 

0.1 

San  Jacinto  (Super.slition  Mtn) 

66.0 

106.3 

90 

210 

180 

26 

B' 

6.6 

Hector  Mine 

66.3 

106.8 

90 

246 

na 

28 

B’ 

6.7 

Mi.ssion  Creek 

67.7 

109.0 

65 

5 

180 

31 

B' 

6.9 

151 

18 

San  Jacinto  (Anza)  rev 

67.9 

109.3 

90 

216 

180 

46 

A 

7.6 

Joiinson  Valley  (No) 

68.5 

110.3 

90 

51 

180 

35 

B 

6.8 

0.6 

North  Frontal  (East) 

71.8 

115.6 

41 

187 

90 

27 

B 

6.9 

0.5 

Earthquake  Valley  (So  Extension) 

76.2 

122.7 

90 

204 

180 

9 

B' 

63 

Earthquake  Valley 

78.4 

126.1 

90 

217 

180 

20 

B 

6.7 

San  Gorgonio  Pa.ss 

79.0 

127.1 

60 

1 1 

na 

29 

B' 

6.9 

0.9 

Eenw'ood-Lockhart-Old  Woman  Springs 

79.1 

127.2 

90 

43 

180 

]45 

B 

7.5 

322 

Ivlsinore  (Coyote  Motinlain) 

79.7 

128.3 

82 

35 

180 

39 

A 

7.1 

.3 

1 .aguna  Salada 

San  Andreas  (San  Bernardino  S) 

81.4 

81.4 

131.0 

131.0 

90 

90 

41 

210 

180 

180 

99 

43 

A 

A 

6.8 

7.6 

89 

150 

3.5 

16 

Earthquake  Valley  (No  Extension) 

81.6 

131.3 

90 

221 

180 

33 

B' 

6.9 

725 

ELsinorc  (Julian) 

82.1 

132.1 

84 

36 

180 

75 

A 

7.6 

3 

CciTO  Prieto 

82.7 

133.1 

90 

221 

na 

84 

B' 

7.2 

199 

San  Jacinto  (San  Jacinto  Valley,  sleixrvcr) 

86.0 

138.4 

90 

224 

180 

24 

A 

7.4 

9 

San  Jacinto  (Anza,  slepover) 

86,8 

139.6 

90 

224 

180 

25 

A 

7.6 

i5i 

9 

Rei'ercncc;  USGS  Ol-R  2007-1437  (CGS  SP  203) 

Mean  Magnitude  for  Type  A Paults  based  on  0.1  weight  for  unsegmented  section,  0.9  weight  for  segmented  model  (weighted  by  inobabilily  ol  each 
scenario  with  section  listed  as  giveit  on  fable  3 of  Appendix  G in  OPR  2007-1437).  Mean  magnlnde  is  average  ol  Pllworths-13  and  flanks  & llakun 
moment  area  relationship. 


Sampling 


BP-1 

Light  brown,  fine  to  medium  grained  sand  with  fine  to  coarse 
gravel  (SW-SM|,  thinly  bedded  (horizontal),  uncemented,  trace  roots, 
with  occasional  silt  layers  to  two  inches  thick,  damp  to  approximately 
8 inches.  Calcified  zone  at  12  inches  - 3 inches  thick,  alluvial 
deposition. 

Reddish  brown  gravelly  fine  to  coarse  sand  [SP-GP],  iron  oxide 
stain,  very  dense,  damp,  becomes  yellowish  brown  at  approximately  6', 
occasional  silt  layers  (2-inch  thick  or  less). 


Sampling 

Summary 


LEGEND 

[|  Bulk  Sample 

I Grab  Sample 


BP-2 

Light  brown  fine  to  coarse  sand  [SW-SM],  trace  to  some  silt  and  fine  to 
coarse  gravel,  uncemented,  medium  dense,  damp  to  1 foot,  dry  below, 
moderately  to  poorly  bedded,  apparent  mix  of  alluvial  deposition. 


Reddish  brown  fine  to  coarse  sand  with  silt  and  clay  [SM],  Ped 
development  evident,  calcified,  iron  oxide  stained,  very  dense,  dry, 
trace  fine  to  coarse  gravel  and  cobbles,  older  fan  surface,  apparent 
alluvial  deposition. 


No  gmund^\^ater  encoiinrered 


Horizontal  and  Vertical 
Scale;  1"  = 5’ 


5’ 


10’ 


Backhoe  Pit  Logs 

Desert  Sunlight 

Desert  Center,  Riverside  County,  California 

Earth  Systems 

Southwest 

06/16/2010 

1 File  No.;  11666-01 
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n o 

Sampling 


BP-3 

Light  brown,  fine  to  nicdium  grained  sand  with  fine  to  coarse 
gravel  |SP|,  thinly  bedded  (horizontal),  uncemented,  trace  roots, 
with  occasional  silt  layers  to  two  inches  thick,  damp  to  approximately 
8 inches.  Calcified  zone  at  12  inches  - 3 inches  thick,  alluvial 
deposition. 

Reddish  brown  gravelly  fine  to  coarse  sand  [SW-SM],  iron  oxide 
stain,  very  dense,  damp,  becomes  yellowish  brown  at  approximately  6'. 
occasional  silt  layers  (2-inch  thick  or  less). 


Sampling 

Summary 


LEGEND 

[]  Bulk  Sample 

H Grab  Sample 


BP-4 

Light  brown  to  reddish  brown  fine  gravelly  fine  to  coarse  sand  [SW-SM], 
moderate  to  well  bedded,  occasional  gravel  layers  with  cobbles,  dry 
very  dense,  apparent  alluvial  deposition,  older  fan  surface,  increasing 
cementation  with  depth  beginning  at  3-1/2  feet,  ped  development  below 
3 feet. 


,\V)  limiimfwiter  encoiiinercci 


Horizontal  and  Vertical 
Scale:  1"=  5’ 


5’ 


10’ 


Backhoe  Pit  Logs 

Desert  Sunlight 

Desert  Center,  Riverside  County,  California 

Earth  Systems 
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APPENDIX  B 

Laboratory  Test  Results 


File  No.:  1 1666-01  January  19,  2010 

Lab  No.:  09-0292 

PARTICLE  SIZE  ANALYSIS ASTM  D-422-63  Reapproved  2007 

Job  Name:  Desert  Sunlite  Project,  Desert  Cenler,  CA 

Sample  ID:  BP-1  @ 0-4  feet 

Description:  Brown  Gravelly  Fine  to  Coarse  Sand  w/Silt  (SW-SM) 


Sieve  Size  % Passing  By  Hydrometer  Method: 


3" 

100 

Particle  Size 

% Passing 

2" 

92 

63  Micron 

4 

1-1/2" 

92 

24  Micron 

2 

1" 

90 

14  Micron 

1 

3/4" 

84 

7 Micron 

1 

1/2" 

73 

5 Micron 

0 

3/8" 

66 

3.4  Micron 

0 

m 

54 

2.8  Micron 

1 

#8 

42 

1 .4  Micron 

0 

#16 

33 

#30 

25 

“/o  Gravel: 

46 

#50 

17 

% Sand: 

47 

#100 

11 

% Silt: 

6 

#200 

7 

% Clay  (3  micron): 

1 

BARTH  SYSTEMS  SOUTHWEST 


File  No.:  11666-01  Januaiy  19,2010 

Lab  No.:  09-0292 

PARTICLE  SIZE  ANALYSIS  ASTM  D-422-63  Roappi-oved  2007 

Job  Name:  Desert  Sunlite  Projecl.  Desert  Center,  CA 

Sample  ID:  BP-2  @ 0-5  feet 

Description:  Brown  Gravelly  Fine  to  Coarse  Sand  w/Silt  (SW-SM) 


Sieve  Size 

% Passing 

By  Hydrometer  Method: 

3" 

100 

Particle  Size  % Passing 

2" 

100 

65  Micron 

2 

1-1/2" 

100 

24  Micron 

1 

r 

96 

14  Micron 

1 

3/4" 

93 

7 Micron 

1 

1/2" 

88 

5 Micron 

1 

3/8" 

86 

3.5  Micron 

0 

#4 

- 77 

2.8  Micron 

1 

#8 

66 

1.5  Micron 

-1 

#16 

57 

#30 

46 

Vo  Gravel: 

23 

#50 

30 

% Sand: 

72 

#100 

11 

% Silt: 

4 

#200 

5 

% Clay  (3  micron): 

1 

EARTH  SYSTEMS  SOUTHWEST 


File  No. : 1 1 666-0 1 January  1 9,  20 1 0 

Lab  No.:  09-0292 

PARTICLE  SIZE  ANALYSIS ASTM  D-422-63  Reappioved  2007 

Job  Name;  Desert  Sunlile  Project,  Desert  Center,  CA 
Sample  ID;  BP-3  ® 0-1  1/2  feci 

Description:  Brown  Fine  to  Coarse  Sand  w/Gravel  (SP) 


Sieve  Size 

% Passing 

By  Hydromeier  Method: 

3" 

100 

Particle  Size  % Passing 

2" 

100 

63  Micron 

9 

1-1/2" 

100 

24  Micron 

5 

1" 

97 

1 4 Micron 

3 

3/4" 

94 

7 Micron 

2 

1/2" 

92 

5 Micron 

2 

3/8" 

91 

3.4  Micron 

2 

M 

86 

2,8  Micron 

2 

n 

80 

1 .4  Micron 

0 

#16 

73 

#30 

62 

% Gravel: 

14 

#50 

43 

% Sand: 

85 

#100 

19 

% Silt: 

0 

#200 

2 

% Clay  (3  micron): 

2 

EARTH  SYSTEMS  SOUTHWEST 


File  No.:  11666-01  .lanuary  19,  2010 

Lab  No.:  09-0292 

PARTICLE  SIZE  ANALYSIS  ASTM  D-422-63  Rcappmved  2007 

Job  Name:  Desert  Sunlile  Project,  Desert  Center,  CA 

Sample  ID:  BP-3  @ 1 1/2-1 0 feet 

Description;  Reddish  Brown  Gravelly  Fine  to  Coarse  Sand  w/Silt  (SW-SM) 


Sieve  Size 

% Passing 

By  Hydromctei'  Method: 

3" 

100 

Particle  Size  % Passing 

2" 

100 

64  N4icron 

4 

1-1/2" 

100 

24  Micron 

n 

1" 

98 

1 4 Micron 

2 

3/4" 

94 

7 Micron 

2 

1/2" 

86 

5 Micron 

1 

3/8" 

82 

3.4  Micron 

1 

m 

73 

2.8  Micron 

2 

#8 

59 

1.4  Micron 

1 

#16 

49 

#30 

38 

% (Jravel: 

27 

#50 

22 

% Sand: 

68 

#100 

10 

% Silt: 

3 

#200 

5 

% Clay  (3  micron): 

2 

EARTH  SYSTEMS  SOU  THWEST 


File  No.:  11666-0]  .laniiary  19,  2010 

Lab  No,:  09-0292 

PARTICLE  SIZE  ANALYSIS ASTM  D-422-63  Reapproved  2007 

Job  Name:  Desert  Sunlite  Project,  Desert  Center,  CA 

Sample  ID:  BP-4  @ 0-5  feet 

Description:  Brown  Well  Graded  Sand  w/Silt  (SW-SM) 


Sieve  Size  % Passing  By  Hydrometer  Method: 


3" 

100 

Particle  Size 

% Passing 

2" 

100 

65  Micron 

5 

1-1/2" 

100 

24  Micron 

5 

1" 

100 

1 4 Micron 

5 

3/4" 

98 

7 Micron 

5 

1/2" 

93 

5 Micron 

4 

3/8" 

90 

3.4  Micron 

4 

il4 

.85 

2.8  Micron 

4 

m 

75 

1 .4  Micron 

4 

#16 

59 

#30 

32 

% Gravel; 

15 

#50 

16 

% Sand: 

78 

#100 

10 

% Silt: 

2 

#200 

6 

% Clay  (3  micron): 

4 

EARTH  SYSTEMS  SOUTHWEST 


File  No.:  1 1666-01  .lanuary  19,  2010 

Lab  No.:  09-0292 

PARTICLE  SIZE  ANALYSIS  ASTM  D-422-63  Rcapproved  2007 

Job  Name:  Desert  Sunlite  Projecl,  Desert  Center,  CA 

Sample  ID:  BP-5  @ 0-4  1/2  feet 

Description:  Brown  Well  Graded  Sand  w/Silt  (SW-SM) 


Sieve  Size 

% Passing 

By  Hydi'omeler  Melliod; 

3" 

100 

Particle  Size  % Passing 

2" 

100 

63  Micron 

11 

1-1/2" 

100 

23  Micron 

9 

1" 

100 

14  Micron 

8 

3/4" 

100 

7 Micron 

8 

1/2" 

100 

5 Micron 

7 

3/8" 

99 

3.4  Micron 

6 

#4 

94 

2.7  Micron 

6 

#8 

84 

1 .4  Micron 

5 

#16 

72 

#30 

55 

% Gravel: 

6 

#50 

37 

% Sand: 

81 

#100 

21 

% Silt: 

7 

#200 

13 

Vo  Clay  (3  micron): 

6 

100 

90 

80 

70 


60 


D> 

«50 


w 

(0 


o. 


^0 


30 

20 

10 


EARTH  SYSTEMS  SOU'FHWEST 


Dry  Density,  pcf 


File  No.:  11666-01 
Lab  No.:  09-0292 

MAXIMUM  DENSITY  / OPTIMUM  MOISTURE 


.lanuary  19,  2010 


ASTM  D 1 557-07  (Modineci) 


Job  Name:  Desert  Sunlite  Project,  Desert  Center,  CA  Procedure  Used;  C 

Sample  ID:  1 Preparation  Method:  Moist 

Location:  BP-1  @ 0-4  .feet  Rammer  Type;  Mechanical 

Description;  Brown  Gravelly  Fine  to  Coarse  Lab  Numbe  09-0292 


Sand  w/Silt  (SW-SM) 

Maximum  Density:  142.5  pcf 

Optimum  Moisture:  6®/o 

Corrected  for  Oversize  (ASTM  D47 1 8) 


Sieve  Size  % Retained 
3/4"  20.3 

3/8"  31.8 

#4  41.9 


EARTH  SYSTEMS  SOUTHWEST 


Dry  Density,  pcf 


File  No.:  11666-01 
Lab  No.:  09-0292 

MAXIMUM  DENSITY  / OPTIMUM  MOISTURE 


January  19,  2010 


ASTM  D 1 557-07  (Modified) 


Job  Name:  Desert  Suulite  Project,  Desert  Center,  CA  Procedure  Used:  B 

Sample  ID:  2 Preparation  Method:  Moist 

Location:  BP-2  @ 0-5  feet  Rammer  Type:  Mechanical 

Description:  Brown  Gravelly  Fine  to  Coarse  Lab  Numbe  09-0292 


Sand  w/Silt  (SW-SM) 

Maximum  Density;  123.5  pci 

Optimum  Moisture:  9% 


Sieve  Size  % Retained 
3/4"  6.9 

3/8"  12.0 

#4  19.4 


EARTH  SYSTEMS  SOUTHWEST 


Dry  Density,  pcf 


File  No.:  1 1666-01 
Lab  No.:  09-0292 

MAXIMUM  DENSITY  / OPTIMUM  MOISTURE 


January  19, 2010 


9 


ASTM  D 1557-07  (Modified) 


Job  Name: 
Sample  ID: 
Location: 
Description: 


Desert  Sunlite  Project,  Desert  Center,  CA 
3 

BPB-3(S)0-1  1/2  feet 
Brown  Fine  to  Coarse  Sand 


Procedure  Used:  A 
Preparation  Method:  Moist 
Rammer  'Fype:  Mechanical 
Lab  Numbe  09-0292 


w/Gravel  (SP) 

Maximum  Density:  121.5  pcf 

Optimum  Moisture:  9.5% 


Sieve  Size  % Retained 
3/4"  5.0 

.3/8"  7.8 

#4  10.8 


EARTH  SYS'fEMS  SOUTHWESl 


File  No.:  11666-01 
Lab  No.:  09-0292 

MAXIMUM  OF.NSITY  / OPTIMUM  MOISTURE 


.lanuary  19,  2010 


ASTM  D 1.557-07  (Mociilled) 


.lob  Name:  Desert  Sunlite  Project,  Desert  Center,  CA 
Sample  ID:  4 

Location:  BP-.3  @ 1 1/2-10  leet 
De.scription:  Reddish  Brown  Gravelly  Fine  to 


Procedure  Used: C 
Preparation  Method:  Moi.st 
Rammer  Type:  Mechanical 
Lab  Numbe  09-0292 


Coarse  Sand  w/Silt  (SW-SM) 

Sieve  Size 

% Retained 

Maximum  Deinsity:  133.5  pcf 

3/4" 

16.5 

Optimum  Moisture; 

3/8" 

19.7 

Corrected  for  Oversize  (ASTM  D4718) 

#4 

27.5 

EARTH  SYSTEMS  SOUTHWEST 


Dry  Density,  pcf 


File  No,:  11666-01 
Lab  No.:  09-0292 

MAXIMUM  DENSITY  / OPTIMUM  MOISTURE 


January  19,  2010 


9 


ASTM  D 1557-07  (Modified) 


Job  Name:  Desert  Sunlite  Project,  Desert  Center,  CA 
Sample  ID:  5 

Location:  BP-4  @ 0-5  feet 
Description:  Brown,  Silty  F'  to  C Sand  (SM) 


Procedure  Used:  B 
Preparation  Method:  Moi.st 
Rammer  J'ype:  Mechanical 
LabNumbe  09-0292 


Maximum  Density:  123.5  pcf 

Optimum  Moisture:  11.5‘’/o 


Sieve  Size  % Retained 
W R2 

3/8"  14.3 

U4  20.3 


9 


EARTH  SYSTEMS  SOUTHWEST 


Dry  Density,  pcf 


File  No.:  11666-01 
Lab  No.;  09-0292 

MAXIMUM  DENSITY  / OPTIMUM  MOISTURE 


January  19,2010 


ASTM  D 1557-07  (Modified) 


Job  Name:  Desert  Sunlile  Project,  Desert  Center,  CA 
Sample  ID;  6 

Location:  BP-5  @ 0-4  1/2  leet 
Description;  Brown,  Silty  F to  C Sand  (SM) 


Procedure  Used:  A 
Preparation  Method:  Moist 
Rammer  Type:  Mechanical 
Lab  Numbe  09-0292 


Maximum  Density:  133.5  pcf 

Optimum  Moisture:  7.5% 


Sieve  Size  % Retained 
3/4"  1.1 

3/8"  4.3 

#4  10.5 


0 5 10  15  20  25  30  35 

Moisture  Content,  percent 
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Job  Name:  Dc.serl  Sunlile  Project,  Desert  Center,  CA 
.Job  No.:  11666-01 


Sample  ID: 
Sample  Depth,  feet: 

BP-1 

0-4 

Sulfate,  mg/Kg  (ppm): 

86 

Chloride,  mg/Kg  (ppm): 

285 

pH,  (pH  Units): 

7.27 

Resistivity,  (ohm-cm): 

2,481 

Conductivity,  (pmhos-cm): 

BP-2 

BP-3 

-05 

0-1.5 

DF 

RL 

19 

24 

1 

0.50 

70 

32 

1 

0.20 

7.50 

7.54 

1 

0.41 

14,184 

8,945 

N/A 

N/A 

i 

2.00 

Note:  Tests  performed  by  Subcontract  I.aboratory: 
Surabian  AG  Laborator)' 

105  Tesori  Drive 

Palm  Desert,  California  9221 1 Tel:  (760)  200-4498 


DF:  Dilution  Factor 
RL:  Reporting  Limit 
N.D.:  Not  Detectable 


General  Guideline.s  for  Soi 

Corro.sivity 

Chemical  Agent 

Amount  in  Soil 

Degree  of  Corrosivity 

Soluble 

0 -1000  mg/Kg  (ppm)  | 0-.  1%] 

l.ow 

Sulfates 

1000  - 2000  mg/Kg  (ppm)  [0. 1 -0.2%] 

Moderate 

2000  - 20,000  mg/Kg  (ppm)  [0.2-2.0%] 

Severe 

> 20,000  mg/Kg  (ppm)  |>2.0%] 

Very  Severe 

Resistivity 

1-1000  ohm-cm 

Very  Severe 

1000-2000  ohm-cm 

Severe 

2000-10,000  ohm-cm 

Moderate 

10,000+  ohm-cm 

Low 

I-AR  FI 1 SYSTEMS  SOUTHWEST 
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File  No.;  1 1666-01 
Lab  No.:  09-0292 

SOIL  CHEMICAL  ANALYSES 


January  19, 2010 


Job  Name:  Desert  Sunlite  Project,  Desert  Center,  CA 
Job  No.:  11666-01 


Sample  ID: 
Sample  Depth,  feel: 

BP-3 

1.5-10 

Sulfate,  mg/Kg  (ppm): 

20 

Chloride,  mg/Kg  (ppm): 

101 

pM,  (pH  Units): 

7.72 

Resistivity,  (ohm-cm): 

7,309 

Conductivity,  (pmhos-cm); 

BP-4 

0-5 

BP-5 

0-4.5 

DF 

RL 

289 

58 

] 

0.50 

1,011 

354 

1 

0.20 

7.50 

7.87 

1 

0.41 

1,748 

882 

N/A 

N/A 

1 

2.00 

Note;  Pests  performed  by  Subcontract  Laboratory: 
Surabian  AG  Laboratory 


1 05  Tesori  Drive 

Palm  Desert,  California  9221 1 Tel:  (760)  200-4498 


DF:  Dilution  Factor 
RL:  Reporting  Limit 
N.D.:  Not  Detectable 


flonoral  Guidelines  for  Soil  Corrosivity 

Chemical  Agent 

Amount  in  Soil 

Degree  of  Coi  rosivity 

Soluble 

0 -1000  mg/Kg  (ppm)  [ 0-.l%] 

Low 

Sulfates 

1000-2000  mg/Kg  (ppm)  [0. 1-0.2%] 

Moderate 

2000  - 20,000  mg/Kg  (ppm)  [0.2-2.0%] 

Severe 

> 20,000  mg/Kg  (ppm)  f>2.0%] 

Very  Severe 

Resistivity 

1-1000  ohm-cm 

Very  Severe 

1 000-2000  ohm-cm 

Severe 

2000-10,000  ohm-cm 

Moderate 

10,0001-  ohm-cm 

Low 

) 
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Table  1 - Physical  Drive  Time  Characteristics 
Table  2 - Pile  Load  Test  Results 
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Desert  Sunlight  Solar  Farm 
Desert  Center,  Riv  erside  County,  California 
Table  1 

Physical  Drive  Time  Characteristics 


Location 

Date 

total  Drive 
Time 
(seconds) 

Final  Depth 
(inches) 

Comments  (Feet  - Seconds) 

TP-IA 

12/10/09 

23 

48 

1'  - 3 sec;  2'  - 8 sec;  3’  - 15  sec;  4'  - 23  sec 

TP- IB 

12/10/09 

45 

60 

1 ' - 4 sec;  2’  - 8 sec;  3'  * 17  sec;  4'  - 24  sec;  5'  - 45  sec 

TP-2A 

12/10/09 

41 

48 

r - 1 sec;  2'  - 7 sec;  3'  - 22  sec;  4'  - 4 1 sec 

TP-2B 

12/10/09 

27 

36 

r - 0.5  sec;  2'  - 7 see;  3'  - 27  sec 

TP-3A 

12/10/09 

23 

48 

r - 0 sec;  2’  --  4 sec;  3*  - 12  sec;  4'  - 23  sec 

TP-3B 

12/10/09 

26 

58 

r - 0 sec;  2'  - 3 sec;  3'  - 1 1 sec;  4'  - 17  sec;  4.8'  - 26  sec 

TP-4A 

12/10/09 

26 

47 

r - 2 sec;  2'  - 4 sec;  3*  - 1 5 sec;  4'  - 26  sec 

TP-4B 

12/10/09 

21 

40 

r - 0 sec;  2'  - 4 sec;  3'  - 2 1 sec 

TP-5A 

12/10/09 

26 

48 

r - 5 sec;  2'  - 10  sec;  3'  - 15  sec;  4'  - 26  sec 

TP-5B 

12/10/09 

15 

36 

r - 4 sec;  2'  - 8 sec;  3'  - 15  sec 

TP-6A 

12/11/09 

20 

48 

r - 1 sec;  2'  - 3 sec;  3'  - 5 sec;  4'  - 20  sec 

TP-6B 

12/11/09 

10 

37 

r - 2 sec;  2'  - 5 sec;  3'  - 10  sec 

TP-7A 

12/11/09 

18 

48 

1 ' - 0.5  sec;  2’  - 1 sec;  3'  - 1 0 sec;  4'  - 1 8 sec 

TP-7B 

12/11/09 

9 

36 

r - 0.5  sec;  2'  - 2 sec;  3'  - 9 sec 

TP-8A 

12/10/09 

32 

48 

r - 1 sec;  2'  - 8 sec;  3'  - 14  sec;  4'  - 32  sec 

TP-8B 

12/10/09 

14 

35 

r - 1 sec;  2'  - 5 sec;  3'  - 14  sec 

TP-9A 

12/10/09 

13 

48 

r - 1 sec;  2'  - 4 sec;  3'  - 9 sec;  4'  - 1 3 sec 

TP-9B 

12/10/09 

32 

56 

r - 0.5  sec;  2'  - 3 sec;  3'  - 8 sec;  4'  - 16  sec;  4.6'  - 32  sec 

TP- 10  A 

12/10/09 

25 

45 

r - 1 sec;  2'  - 3 sec;  3'  - 10  sec;  4'  - 25  sec 

TP-lOB 

12/10/09 

29 

59 

1'  - 2 sec;  2'  - 5 sec;  3'  - 6 sec;  4'  - 16  sec;  4.9'  - 29  sec 

TP-llA 

12/11/09 

9 

48 

r - 0 sec;  2'  - 1 sec;  3'  - 3 sec;  4'  - 9 sec 

TP-1  IB 

12/1 1/09 

19 

60 

r - 0.5  sec;  2'  - 3 sec;  3'  - 6 sec;  4'  - 10  sec;  5'  - 19  sec 

TP-12A 

12/11/09 

12 

48 

r - 0.5  sec;  2'  - 2 sec;  3'  - 4 sec;  4'  - 12  sec 

TP-12B 

12/11/09 

32 

58 

r - 0 sec;  2'  - 1 sec;  3'  - 3 sec;  4'  - 12  sec;  4.8'  - 32  sec 

TP-13A 

12/11/09 

25 

48 

r - 1 sec;  2'  - 4 sec;  3'  - 10  sec;  4'  - 25  sec 

TP-13B 

12/11/09 

10 

34 

r - 0.5  sec;  2’  - 1 sec;  3'  - 10  sec 

TP-14A 

12/10/09 

33 

48 

r - 5 sec;  2’  - 13  sec;  3'  - 22  sec;  4'  - 33  sec 

TP-14B 

12/10/09 

17 

36 

r - 5 sec;  2'  - 9 sec;  3'  - 1 7 sec 

TP-15A 

12/10/09 

8 

48 

1 ’ - 1 sec;  2'  - 2 sec;  3'  - 4 sec;  4'  - 8 sec 

TP-15B 

12/10/09 

26 

60 

r - 2 see;  2'  - 5 sec;  3'  - 1 1 sec;  4'  - 1 5 see;  5'  - 26  sec 

TP-16A 

12/11/09 

12 

48 

r - 1 sec;  2'  - 3 sec;  3’  - 7 sec;  4'  - 12  sec 

TP-16B 

12/11/09 

27 

60 

r - 1 sec;  2'  - 5 sec;  3’  - 8 sec:  4'  - 1 3 sec;  5'  - 27  sec 

TP-17A 

12/11/09 

9 

48 

1 ' - 0 sec;  2'  - 2 sec;  3'  - 4 sec;  4’  - 9 sec 

TP-17B 

12/11/09 

35 

60 

r - 3 sec;  2'  - 5 sec;  3’  - 10  sec;  4'  - 19  sec;  5'  - 35  sec 

TP-18A 

12/11/09 

22 

48 

1'  - 1 sec;  2'  - 5 sec;  3'  - 10  sec;  4'  - 22  sec 

TP-I8B 

12/11/09 

11 

36 

r - 1 sec;  2'  - 3 sec;  3'  - 11  sec 

TP-I9A 

12/11/09 

13 

48 

r - 1 sec;  2'  - 2 sec;  3'  - 4 sec;  4'  - 13  sec 

TP-19B 

12/11/09 

18 

60 

r - 0 sec;  2'  - 1 sec;  3'  - 4 sec;  4'  - 9 sec;  5'  - 1 8 sec 

TP-20A 

12/11/09 

15 

48 

r - 0.5  sec;  2'  - 2 sec;  3'  - 6 sec;  4'  - 1 5 sec 

TP-20B 

12/1 1/09 

19 

60 

r - 0 sec;  2'  - 2 sec;  3'  - 5 sec;  4’  - 10  sec;  5'  - 19  sec 

TP-21  A 

12/10/09 

9 

48 

r - 1 sec;  2'  - 3 sec;  3'  - 5 sec;  4’  - 9 sec 

TP-2  IB 

12/10/09 

12 

56 

1 ' - 0.5  sec;  2'  - 1 sec;  3'  - 5 sec;  4'  - 7 sec;  4.7'  - 1 2 sec 

TP-22A 

12/10/09 

20 

48 

r - 1 sec;  2'  - 4 sec;  3'  - 9 sec;  4'  - 20  sec 

TP-22B 

12/10/09 

23 

58 

r - 0 sec;  2'  - 4 sec;  3'  - 7 sec;  4'  - 12  sec;  4.8'  - 23  sec 

TP-23A 

12/11/09 

21 

48 

r - 0.5  sec;  2'  - 3 sec;  3'  - 1 1 sec;  4'  - 21  sec 

TP-23B 

12/11/09 

13 

36 

r - 0.5  sec;  2’  - 2 sec;  3'  - 1 3 sec 

TP-24A 

12/11/09 

20 

48 

r - 1 sec;  2'  - 4 sec;  3'  - 9 sec;  4'  - 20  sec 

TP-24B 

12/11/09 

6 

36 

r - 1 sec;  2'  - 2 sec;  3'  - 6 sec 

* Speed  of  driver  with  depth 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Table  2 

Summary  of  Pile  Load  Test  Results 


Pile 

Pile 

Max 

Deflection 

Load 

Max 

Deflection 

Load 

Test 

Driven 

Test  Uplift 

at  Max 

at  0.25 

Test  Latere 

at  Max 

at  0.50 

No. 

Depth 

Load 

Load 

Movemen 

Load 

Load 

Deflection 

(inches) 

(lbs) 

(inches) 

(inches) 

(lbs) 

(inches) 

(inches) 

PT-1A 

48 

5000 

0.39 

3800 

3450 

0.51 

3350 

PT-1B 

60 

5000 

0.54 

4150 

Not  tested  due  to  Eagle  Mt.  GM 

PT-2A 

48 

5000 

0.20 

5000 

3450 

0.77 

1900 

PT-2B 

36 

5000 

0.44 

3400 

2300 

0.91 

200 

PT-3A 

48 

5000 

0.33 

4000 

3450 

0.40 

3450 

PT-3B 

58 

5000 

0.31 

4350 

3450 

0.93 

1400 

PT-4A 

47 

5000 

0.14 

5000 

3450 

0.42 

3450 

PT-4B 

40 

5000 

0.03 

5000 

2850 

0.71 

2000 

PT-5A 

48 

5000 

0.60 

3650 

2850 

0.97 

600 

PT-5B 

36 

4450 

0.96 

2200 

3450 

0.61 

2150 

PT-6A 

48 

5000 

0.60 

4250 

2300 

0.90 

450 

PT-6B 

37 

4450 

0.71 

2900 

3450 

0.74 

2350 

PT-7A 

48 

2850 

0.50 

1700 

3450 

0.76 

2200 

PT-7B 

36 

850 

0.37 

750 

3450 

0.88 

1050 

PT-8A 

48 

5000 

0.19 

5000 

3450 

0.53 

3200 

PT-8B 

35 

3450 

0.40 

2750 

1800 

1.01 

750 

PT-9A 

48 

5000 

0.37 

3500 

2850 

0.90 

1850 

PT-9B 

56 

5000 

0.02 

5000 

3450 

0.32 

3450 

PT-10A 

45 

3450 

0.57 

2650 

2300 

1.04 

100 

PT-10B 

60 

5000 

0.71 

1950 

2300 

0.95 

250 

PT-11A 

48 

5000 

0.14 

5000 

3000 

0.86 

1700 

PT-11B 

60 

5000 

0.04 

5000 

3000 

0.42 

3000 

PT-12A 

48 

5000 

0.08 

5000 

3000 

0.37 

3000 

PT-12B 

58 

5000 

0.01 

5000 

3000 

0.41 

3000 

PT-1 3A 

48 

5000 

0.01 

5000 

3450 

0.24 

3450 

PT-13B 

34 

5000 

0.11 

4300 

3450 

0.58 

3000 

PT-14A 

48 

5000 

0.04 

5000 

3450 

0.63 

2550 

PT-14B 

36 

5000 

0.48 

3450 

3450 

0.75 

1800 

PT-15A 

48 

3950 

1.02 

1200 

2850 

0.92 

1200 

PT-15B 

60 

5000 

0.29 

4800 

3450 

0.79 

1900 

PT-16A 

48 

5000 

0.72 

3050 

2300 

0.86 

750 

PT-16B 

60 

5000 

0.19 

5000 

2850 

1.07 

750 

PT-17A 

48 

2300 

0.89 

900 

2300 

0.97 

300 

PT-17B 

60 

5000 

0.07 

5000 

2850 

0.98 

850 

PT-18A 

48 

5000 

0.32 

4400 

1800 

0.63 

1000 

PT-18B 

36 

5000 

0.68 

2700 

2300 

0.87 

200 

PT-19A 

48 

5000 

0.15 

5000 

3450 

0.70 

2300 

PT-1 9B 

60 

5000 

0.06 

5000 

2850 

0.84 

1250 

PT-20A 

48 

5000 

0.17 

5000 

3450 

0.55 

3150 

PT-20B 

60 

5000 

0.07 

5000 

3450 

0.56 

3100 

PT-21A 

48 

5000 

0.44 

3700 

3450 

0.79 

2500 

PT-21B 

56 

5000 

0.45 

4250 

3450 

0.85 

2200 

PT-22A 

48 

5000 

0.11 

5000 

3450 

0.49 

3450 

PT-22B 

58 

5000 

0.02 

5000 

3450 

0.79 

2150 

PT-23A 

48 

5000 

0.13 

5000 

3000 

0.44 

3000 

PT-23B 

36 

5000 

0.32 

4350 

3000 

0.64 

2300 

PT-24A 

48 

5000 

0.04 

5000 

3450 

0.27 

3450 

PT-24B 

36 

3450 

0.45 

2350 

2300 

0.86 

150 

L 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-1A 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

■ 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

3:26 

0 

0 

0.000 

0.000 

0.000 

3:42 

0 

0 

0.000 

0.000 

200 

400 

0.004 

0.001 

0.002 

200 

400 

0.069 

0.069 

400 

850 

0.011 

0.005 

0.008 

400 

850 

0.156 

0.156 

600 

1300 

0.046 

0.037 

0.042 

0 

0 

0.040 

0.040 

800 

1800 

0.081 

0.069 

0.075 

200 

400 

0.109 

0.109 

1000 

2300 

0.144 

0.126 

0.135 

400 

850 

0.157 

0.157 

1200 

2850 

0.171 

0.152 

0.161 

600 

1300 

0.213 

0.213 

1400 

3450 

0.215 

0.196 

0.205 

800 

1800 

0.281 

0.281 

1600 

3950 

0.287 

0.261 

0.274 

0 

0 

0.074 

0.074 

1800 

4450 

0.337 

0.303 

0.320 

400 

850 

0.197 

0.197 

3:30 

2000 

5000 

0.380 

0.343 

0.362 

600 

1300 

0.248 

0.248 

3:35 

2000 

5000 

0.407 

0.368 

0.387 

800 

1800 

0.299 

0.299 

0 

0 

0.346 

0.328 

0.337 

1000 

2300 

0.359 

0.359 

0 

0 

0.096 

0.096 

400 

850 

0.226 

0.226 

800 

1800 

0.325 

0.325 

1000 

2300 

0.371 

0.371 

1200 

2850 

0.421 

0.421 

1400 

3450 

0.512 

0.512 

3:41 

0 

0 

0.126 

0.126 

Notes: 
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* - Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-1B 

Date; 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack; 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

7:30 

0 

0 

0.000 

0.000 

0.000 

0 

0 

0.000 

200 

400 

-0.002 

0.007 

0.003 

200 

400 

0.000 

400 

850 

-0.003 

0.012 

0.004 

400 

850 

0.000 

600 

1300 

-0.004 

0.018 

0.007 

0 

0 

0.000 

800 

1800 

-0.005 

0.027 

0.011 

200 

400 

0.000 

1000 

2300 

-0.005 

0.041 

0.018 

400 

850 

0.000 

1200 

2850 

0.018 

0.076 

0.047 

600 

1300 

0.000 

1400 

3450 

0.061 

0.138 

0.099 

800 

1800 

0.000 

1600 

3950 

0.157 

0.268 

0.212 

0 

0 

0.000 

1800 

4450 

0.241 

0.456 

0.348 

400 

850 

0.000 

7:35 

2000 

5000 

0.283 

0.622 

0.452 

600 

1300 

0.000 

7:40 

2000 

5000 

0.445 

0.632 

0.538 

800 

1800 

0.000 

0 

0 

0.397 

0.461 

0.429 

1000 

2300 

0.000 

0 

0 

0.000 

400 

850 

0.000 

800 

1800 

0.000 

1000 

2300 

0.000 

1200 

2850 

0.000 

1400 

3450 

0.000 

0 

0 

0.000 

Notes:  CobblesS  Boulders 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-2A 

Date; 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

1:49 

0 

0 

0.000 

0.000 

0.000 

2:07 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.000 

0.000 

200 

400 

0.109 

0.109 

400 

850 

0.002 

0.000 

0.001 

400 

850 

0.210 

0.210 

600 

1300 

0.006 

0.000 

0.003 

0 

0 

0.034 

0.034 

800 

1800 

0.014 

0.016 

0.015 

200 

400 

0.164 

0.164 

1000 

2300 

0.028 

0.028 

0.028 

400 

850 

0.222 

0.222 

1200 

2850 

0.055 

0.049 

0.052 

600 

1300 

0.310 

0.310 

1400 

3450 

0.090 

0.079 

0.084 

800 

1800 

0.414 

0.414 

1600 

3950 

0.126 

0.111 

0.118 

0 

0 

0.075 

0.075 

1800 

4450 

0.165 

0.145 

0.155 

400 

850 

0.306 

0.306 

1:54 

2000 

5000 

0.196 

0.173 

0.184 

600 

1300 

0.362 

0.362 

1:59 

2000 

5000 

0.212 

0.190 

0.201 

800 

1800 

0.433 

0.433 

0 

0 

0.183 

0.187 

0.185 

1000 

2300 

0.514 

0.514 

0 

0 

0.105 

0.105 

400 

850 

0.349 

0.349 

800 

1800 

0.485 

0.485 

1000 

2300 

0.540 

0.540 

1200 

2850 

0.637 

0.637 

1400 

3450 

0.774 

0.774 

2:18 

0 

0 

0.181 

0.181 

Notes; 


EARTH  SYSTEMS  SOUTHWEST 


• - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


9 


Location: 

Desert  Sunlight  Solar  Farm.  Desert  Center.  CA 

Test  No.: 

PT-2B 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.); 

36 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

1 Lateral  Load  Test 

Time 

Enerpac 

Load 

<p"') 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

2:22 

0 

0 

0.001 

-0.002 

0.000 

2:41 

0 

0 

0.000 

0.000 

200 

400 

0.009 

-0.002 

0.004 

200 

400 

0.166 

0.166 

400 

850 

0.030 

0.008 

0.019 

400 

850 

0.336 

0.336 

600 

1300 

0.067 

0.031 

0.049 

0 

0 

0.103 

0.103 

800 

1800 

0.123 

0.070 

0.097 

200 

400 

0.247 

0.247 

1000 

2300 

0.179 

0.115 

0.147 

400 

850 

0.355 

0.355 

1200 

2850 

0.239 

0.162 

0.201 

600 

1300 

0.524 

0.524 

1400 

3450 

0.296 

0.208 

0.253 

800 

1800 

0.699 

0.699 

1600 

3950 

0.348 

0.248 

0.298 

0 

0 

0.264 

0.264 

1800 

4450 

0.404 

0.290 

0.347 

400 

850 

0.551 

0.551 

2:27 

2000 

5000 

0.490 

0.360 

0.425 

600 

1300 

0.653 

0.653 

2:32 

2000 

5000 

0.509 

0.378 

0.444 

800 

1800 

0.771 

0.771 

0 

0 

0.410 

0.356 

0.383 

1000 

2300 

0.914 

0.914 

0 

0 

0.391 

0.391 

400 

850 

0.691 

0.691 

800 

1800 

0.883 

0.883 

2:49 

0 

0 

0.439 

0.439 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-3A 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(Inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

12:55 

0 

0 

0.000 

0.000 

0.000 

1:14 

0 

0 

0.000 

0.000 

200 

400 

0.002 

0.000 

0.001 

200 

400 

0.049 

0.049 

400 

850 

0.007 

0.000 

0.004 

400 

850 

0.105 

0.105 

600 

1300 

0.033 

0.021 

0.027 

0 

0 

0.038 

0.038 

800 

1800 

0.077 

0.066 

0.071 

200 

400 

0.083 

0.083 

1000 

2300 

0.126 

0.111 

0.118 

400 

850 

0.108 

0.108 

1200 

2850 

0.168 

0.152 

0.160 

600 

1300 

0.163 

0.163 

1400 

3450 

0.212 

0.192 

0.202 

800 

1800 

0.197 

0.197 

1600 

3950 

0.259 

0.236 

0.248 

0 

0 

0.066 

0.066 

1800 

4450 

0.292 

0.271 

0.281 

400 

850 

0.160 

0.160 

1:00 

2000 

5000 

0.330 

0.309 

0.319 

600 

1300 

0.195 

0.195 

1:05 

2000 

5000 

0.334 

0.328 

0.331 

800 

1800 

0.227 

0.227 

0 

0 

0.298 

0.296 

0.297 

1000 

2300 

0.271 

0.271 

0 

0 

0.070 

0.070 

400 

850 

0.194 

0.194 

800 

1800 

0.248 

0.248 

1000 

2300 

0.275 

0.275 

1200 

2850 

0.326 

0.326 

1400 

3450 

0.398 

0.398 

1:15 

0 

0 

0.047 

0.047 

Notes: 


• - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-3B 

Date: 

14-Dec 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

58 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(ibs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

12:22 

0 

0 

0.000 

0.000 

0.000 

12:41 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.000 

0.000 

200 

400 

0.117 

0.117 

400 

850 

0.000 

0.000 

0.000 

400 

850 

0.211 

0.211 

600 

1300 

0.007 

0.007 

0.007 

0 

0 

0.022 

0.022 

800 

1800 

0.023 

0.021 

0.022 

200 

400 

0.148 

0.148 

1000 

2300 

0.053 

0.052 

0.052 

400 

850 

0.212 

0.212 

1200 

2850 

0.112 

0.100 

0.106 

600 

1300 

0.301 

0.301 

1400 

3450 

0.171 

0.152 

0.161 

800 

1800 

0.428 

0.428 

1600 

3950 

0.222 

0.191 

0.206 

0 

0 

0.052 

0.052 

1800 

4450 

0.283 

0.240 

0.261 

400 

850 

0.302 

0.302 

12:28 

2000 

5000 

0.326 

0.274 

0.300 

600 

1300 

0.363 

0.363 

12:33 

2000 

5000 

0.339 

0.289 

0.314 

800 

1800 

0.452 

0.452 

0 

0 

0.293 

0.277 

0.285 

1000 

2300 

0.613 

0.613 

0 

0 

0.096 

0.096 

400 

850 

0.379 

0.379 

800 

1800 

0.570 

0.570 

1000 

2300 

0.640 

0.640 

1200 

2850 

0.751 

0.751 

1400 

3450 

0.931 

0.931 

12:42 

0 

0 

0.206 

0.206 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 

* - Gages  reading  positive  with  vertical  displacement 
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o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-4A 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

47 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

11:30 

0 

0 

0.000 

-0.001 

0.000 

11:50 

0 

0 

0.000 

0.000 

200 

400 

0.001 

-0.002 

0.000 

200 

400 

0.069 

0.069 

400 

850 

0.000 

-0.001 

0.000 

400 

850 

0.136 

0.136 

600 

1300 

0.000 

0.001 

0.001 

0 

0 

0.022 

0.022 

800 

1800 

0.002 

0.003 

0.003 

200 

400 

0.091 

0.091 

1000 

2300 

0.004 

0.005 

0.005 

400 

850 

0.135 

0.135 

1200 

2850 

0.012 

0.013 

0.013 

600 

1300 

0.188 

0.188 

1400 

3450 

0.028 

0.030 

0.029 

800 

1800 

0.249 

0.249 

1600 

3950 

0.048 

0.051 

0.050 

0 

0 

0.016 

0.016 

1800 

4450 

0.086 

0.087 

0.087 

400 

850 

0.178 

0.178 

11:36 

2000 

5000 

0.124 

0.126 

0.125 

600 

1300 

0.214 

0.214 

11:41 

2000 

5000 

0.137 

0.138 

0.138 

800 

1800 

0.259 

0.259 

0 

0 

0.124 

0.122 

0.124 

1000 

2300 

0.315 

0.315 

0 

0 

0.003 

0.003 

400 

850 

0.170 

0.170 

800 

1800 

0.276 

0.276 

1000 

2300 

0.324 

0.324 

1200 

2850 

0.366 

0.366 

1400 

3450 

0.418 

0.418 

12:00 

0 

0 

0.039 

0.039 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 

* - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-4B 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

40 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A’ 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:57 

0 

0 

0.000 

0.000 

0.000 

11:12 

0 

0 

0.000 

0.000 

200 

400 

0.002 

0.002 

0.002 

200 

400 

0.091 

0.091 

400 

850 

0.003 

0.004 

0.003 

400 

850 

0.169 

0.169 

600 

1300 

0.007 

0.005 

0.006 

0 

0 

0.019 

0.019 

800 

1800 

0.010 

0.006 

0.008 

200 

400 

0.110 

0.110 

1000 

2300 

0.017 

0.007 

0.012 

400 

850 

0.181 

0.181 

1200 

2850 

0.024 

0.007 

0.015 

600 

1300 

0.263 

0.263 

1400 

3450 

0.036 

0.005 

0.020 

800 

1800 

0.355 

0.355 

1600 

3950 

0.050 

-0.002 

0.024 

0 

0 

0.054 

0.054 

1800 

4450 

0.072 

-0.014 

0.029 

400 

850 

0.246 

0.246 

11:01 

2000 

5000 

0.099 

-0.034 

0.033 

600 

1300 

0.310 

0.310 

11:06 

2000 

5000 

0.100 

-0.036 

0.032 

800 

1800 

0.383 

0.383 

0 

0 

0.060 

-0.050 

0.005 

1000 

2300 

0.495 

0.495 

0 

0 

0.097 

0.097 

400 

850 

0.305 

0.305 

800 

1800 

0.464 

0.464 

1000 

2300 

0.559 

0.559 

1200 

2850 

0.712 

0.712 

11:21 

0 

0 

0.049 

0.049 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 
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c 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center.  CA  | 

Test  No.: 

PT-5A 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

3:12 

0 

0 

0.000 

0.000 

0.000 

3:27 

0 

0 

0.000 

0.000 

200 

400 

0.004 

0.001 

0.002 

200 

400 

0.165 

0.165 

400 

850 

0.013 

0.008 

0.011 

400 

850 

0.296 

0.296 

600 

1300 

0.035 

0.026 

0.030 

0 

0 

0.062 

0.062 

800 

1800 

0.073 

0.062 

0.067 

200 

400 

0.220 

0.220 

1000 

2300 

0.115 

0.100 

0.108 

400 

850 

0.318 

0.318 

1200 

2850 

0.171 

0.157 

0.164 

600 

1300 

0.450 

0.450 

1400 

3450 

0.235 

0.218 

0.227 

800 

1800 

0.610 

0.610 

1600 

3950 

0.317 

0.303 

0.310 

0 

0 

0.154 

0.154 

1800 

4450 

0.430 

0.426 

0.428 

400 

850 

0.437 

0.437 

3:16 

2000 

5000 

0.562 

0.563 

0.563 

600 

1300 

0.538 

0.538 

3:21 

2000 

5000 

0.603 

0.605 

0.604 

800 

1800 

0.655 

0.655 

0 

0 

0.548 

0.541 

0.545 

1000 

2300 

0.802 

0.802 

0 

0 

0.244 

0.244 

400 

850 

0.537 

0.537 

800 

1800 

0.729 

0.729 

1000 

2300 

0.828 

0.828 

1200 

2850 

0.967 

0.967 

3:36 

0 

0 

0.323 

0.323 

Notes: 


* - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


a 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-5B 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

36 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

2:52 

0 

0 

0.000 

0.000 

0.000 

3:01 

0 

0 

0.000 

0.000 

200 

400 

0.006 

0.000 

0.003 

200 

400 

0.082 

0.082 

400 

850 

0.031 

0.017 

0.024 

400 

850 

0.218 

0.218 

600 

1300 

0.080 

0.063 

0.072 

0 

0 

0.099 

0.099 

800 

1800 

0.173 

0.150 

0.161 

200 

400 

0.166 

0.166 

1000 

2300 

0.297 

0.272 

0.284 

400 

850 

0.236 

0.236 

1200 

2850 

0.443 

0.411 

0.427 

600 

1300 

0.349 

0.349 

1400 

3450 

0.598 

0.566 

0.582 

800 

1800 

0.431 

0.431 

1600 

3950 

0.755 

0.715 

0.735 

0 

0 

0.179 

0.179 

1800 

4450 

0.987 

0.941 

0.964 

400 

850 

0.337 

0.337 

2:55 

0 

0 

0.987 

0.941 

0.964 

600 

1300 

0.391 

0.391 

800 

1800 

0.447 

0.447 

1000 

2300 

0.494 

0.494 

0 

0 

0.193 

0.193 

400 

850 

0.362 

0.362 

800 

1800 

0.465 

0.465 

1000 

2300 

0.512 

0.512 

1200 

2850 

0.557 

0.557 

1400 

3450 

0.609 

0.609 

3:11 

0 

0 

0.161 

0.161 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


L 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunllqht  Solar  Farm.  Desert  Center,  CA 

Test  No.: 

PT-6A 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

11:34 

0 

0 

0.000 

0.000 

0.000 

11:53 

0 

0 

0.000 

0.000 

200 

400 

0.002 

0.003 

0.003 

200 

400 

0.212 

0.212 

400 

850 

0.003 

0.010 

0.007 

400 

850 

0.365 

0.365 

600 

1300 

0.008 

0.01-7 

0.012 

0 

0 

0.056 

0.056 

800 

1800 

0.017 

0.030 

0.023 

200 

400 

0.248 

0.248 

1000 

2300 

0.030 

0.050 

0.040 

400 

850 

0.382 

0.382 

1200 

2850 

0.052 

0.079 

0.065 

600 

1300 

0.502 

0.502 

1400 

3450 

0.084 

0.119 

0.101 

800 

1800 

0.676 

0.676 

1600 

3950 

0.145 

0.189 

0.167 

0 

0 

0.133 

0.133 

1800 

4450 

0.361 

0.419 

0.390 

400 

850 

0.500 

0.500 

11:39 

2000 

5000 

0.546 

0.588 

0.567 

600 

1300 

0.602 

0.602 

11:44 

2000 

5000 

0.583 

0.624 

0.603 

800 

1800 

0.716 

0.716 

0 

0 

0.543 

0.569 

0.556 

1000 

2300 

0.876 

0.876 

0 

0 

0.210 

0.210 

400 

850 

0.574 

0.574 

800 

1800 

0.792 

0.792 

1000 

2300 

0.902 

0.902 

12:04 

0 

0 

0.245 

0.245 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-6B 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

37 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

11:22 

0 

0 

0.000 

0.000 

0.000 

12:02 

0 

0 

0.000 

0.000 

200 

400 

0.002 

0.006 

0.004 

200 

400 

0.037 

0.037 

400 

850 

0.017 

0.029 

0.023 

400 

850 

0.154 

0.154 

600 

1300 

0.055 

0.068 

0.061 

0 

0 

0.034 

0.034 

800 

1800 

0.118 

0.134 

0.126 

200 

400 

0.103 

0.103 

1000 

2300 

0.181 

0.197 

0.189 

400 

850 

0.164 

0.164 

1200 

2850 

0.232 

0.250 

0.241 

600 

1300 

0.252 

0.252 

1400 

3450 

0.314 

0.330 

0.322 

800 

1800 

0.368 

0.368 

1600 

3950 

0.420 

0.439 

0.429 

0 

0 

0.087 

0.087 

11:27 

1800 

4450 

0.701 

0.718 

0.710 

400 

850 

0.276 

0.276 

600 

1300 

0.340 

0.340 

800 

1800 

0.395 

0.395 

1000 

2300 

0.474 

0.474 

0 

0 

0.132 

0.132 

400 

850 

0.331 

0.331 

800 

1800 

0.442 

0.442 

1000 

2300 

0.486 

0.486 

1200 

2850 

0.597 

0.597 

1400 

3450 

0.737 

0.737 

12:12 

0 

0 

0.228 

0.228 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


c 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-7A 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(p^') 

Axial 

Load 

(lbs) 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

7:44 

0 

0 

0.000 

0.002 

0.000 

8:08 

0 

0 

0.000 

0.000 

200 

400 

0.037 

0.040 

0.038 

200 

400 

0.096 

0.096 

400 

850 

0.100 

0.103 

0.101 

400 

850 

0.248 

0.248 

600 

1300 

0.177 

0.182 

0.179 

0 

0 

0.043 

0.043 

800 

1800 

0.266 

0.273 

0.269 

200 

400 

0.172 

0.172 

1000 

2300 

0.363 

0.370 

0.366 

400 

850 

0.261 

0.261 

7:47 

1200 

2850 

0.494 

0.501 

0.497 

600 

1300 

0.360 

0.360 

800 

1800 

0.455 

0.455 

0 

0 

0.100 

0.100 

400 

850 

0.346 

0.346 

600 

1300 

0.415 

0.415 

800 

1800 

0.474 

0.474 

1000 

2300 

0.488 

0.488 

0 

0 

0.135 

0.135 

400 

850 

0.363 

0.363 

800 

1800 

0.461 

0.461 

1000 

2300 

0.508 

0.508 

1200 

2850 

0.608 

0.608 

1400 

3450 

0.765 

0.765 

8:17 

0 

0 

0.167 

0.167 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-7B 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

36 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(£§!) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

7:33 

0 

0 

0.000 

0.000 

0.000 

7:58 

0 

0 

0.002 

0.000 

200 

400 

0.054 

0.069 

0.061 

200 

400 

0.125 

0.123 

7:34 

400 

850 

0.361 

0.387 

0.374 

400 

850 

0.260 

0.258 

0 

0 

0.150 

0.148 

200 

400 

0.226 

0.224 

400 

850 

0.281 

0.279 

600 

1300 

0.379 

0.377 

800 

1800 

0.503 

0.501 

0 

0 

0.248 

0.246 

400 

850 

0.410 

0.408 

600 

1300 

0.462 

0.460 

800 

1800 

0.520 

0.518 

1000 

2300 

0.612 

0.610 

0 

0 

0.318 

0.316 

400 

850 

0.470 

0.468 

800 

1800 

0.576 

0.574 

1000 

2300 

0.637 

0.635 

1200 

2850 

0.729 

0.727 

1400 

3450 

0.883 

0.881 

8:09 

0 

0 

0.449 

0.447 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-8A 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

7:18 

0 

0 

0.000 

0.000 

0.000 

8:01 

0 

0 

0.000 

0.000 

200 

400 

-0.003 

0.002 

-0.001 

200 

400 

0.061 

0.061 

400 

850 

-0.001 

0.008 

0.004 

400 

850 

0.155 

0.155 

600 

1300 

0.006 

0.017 

0.011 

0 

0 

0.033 

0.033 

800 

1800 

0.022 

0.035 

0.029 

200 

400 

0.120 

0.120 

1000 

2300 

0.044 

0.057 

0.050 

400 

850 

0.163 

0.163 

1200 

2850 

0.063 

0.077 

0.070 

600 

1300 

0.228 

0.228 

1400 

3450 

0.086 

0.102 

0.094 

800 

1800 

0.300 

0.300 

1600 

3950 

0.108 

0.126 

0.117 

0 

0 

0.063 

0.063 

1800 

4450 

0.140 

0.156 

0.148 

400 

850 

0.197 

0.197 

7:23 

2000 

5000 

0.166 

0.187 

0.176 

600 

1300 

0.263 

0.263 

7:28 

2000 

5000 

0.180 

0.201 

0.190 

800 

1800 

0.308 

0.308 

0 

0 

0.114 

0.130 

0.122 

1000 

2300 

0.383 

0.383 

0 

0 

0.080 

0.080 

400 

850 

0.255 

0.255 

800 

1800 

0.359 

0.359 

1000 

2300 

0.403 

0.403 

1200 

2850 

0.459 

0.459 

1400 

3450 

0.529 

0.529 

8:11 

0 

0 

0.089 

0.089 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  verticai  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm.  Desert  Center.  CA 

Test  No.: 

PT-8B 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

35 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A * 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

8:37 

0 

0 

0.000 

0.000 

0.000 

7:50 

0 

0 

0.000 

0.000 

200 

400 

0.015 

0.007 

0.011 

200 

400 

0.195 

0.195 

400 

850 

0.033 

0.026 

0.029 

400 

850 

0.476 

0.476 

600 

1300 

0.059 

0.053 

0.056 

0 

0 

0.244 

0.244 

800 

1800 

0.110 

0.108 

0.109 

200 

400 

0.390 

0.390 

1000 

2300 

0.185 

0.182 

0.183 

400 

850 

0.521 

0.521 

1200 

2850 

0.271 

0.269 

0.270 

600 

1300 

0.740 

0.740 

8:40 

1400 

3450 

0.398 

0.394 

0.396 

800 

1800 

0.972 

0.972 

0 

0 

0.540 

0.540 

400 

850 

0.834 

0.834 

600 

1300 

0.931 

0.931 

7:53 

800 

1800 

1.013 

1.013 

0 

0 

0.619 

0.619 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


9 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-9A 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:08 

0 

0 

0.000 

0.001 

0.000 

9:27 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.003 

0.002 

200 

400 

0.083 

0.083 

400 

850 

0.009 

0.012 

0.010 

400 

850 

0.167 

0.167 

600 

1300 

0.034 

0.038 

0.035 

0 

0 

0.019 

0.019 

800 

1800 

0.091 

0.098 

0.094 

200 

400 

0.116 

0.116 

1000 

2300 

0.136 

0.148 

0.141 

400 

850 

0.168 

0.168 

1200 

2850 

0.185 

0.202 

0.193 

600 

1300 

0.252 

0.252 

1400 

3450 

0.234 

0.255 

0.244 

800 

1800 

0.399 

0.399 

1600 

3950 

0.275 

0.300 

0.287 

0 

0 

0.062 

0.062 

1800 

4450 

0.311 

0.337 

0.324 

400 

850 

0.247 

0.247 

9:15 

2000 

5000 

0.348 

0.378 

0.362 

600 

1300 

0.326 

0.326 

9:20 

2000 

5000 

0.355 

0.385 

0.369 

800 

1800 

0.411 

0.411 

0 

0 

0.337 

0.348 

0.342 

1000 

2300 

0.582 

0.582 

0 

0 

0.126 

0.126 

400 

850 

0.325 

0.325 

800 

1800 

0.482 

0.482 

1000 

2300 

0.623 

0.623 

1200 

2850 

0.903 

0.903 

9:36 

0 

0 

0.303 

0.303 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm.  Desert  Center.  CA 

Test  No.: 

PT-9B 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

56 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

/kxial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

8:47 

0 

0 

0.000 

0.000 

0.000 

9:38 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.001 

0.001 

200 

400 

0.066 

0.066 

400 

850 

-0.001 

0.002 

0.001 

400 

850 

0.087 

0.087 

600 

1300 

0.001 

0.003 

0.002 

0 

0 

0.016 

0.016 

800 

1800 

0.001 

0.004 

0.003 

200 

400 

0.082 

0.082 

1000 

2300 

0.003 

0.005 

0.004 

400 

850 

0.106 

0.106 

1200 

2850 

0.007 

0.008 

0.008 

600 

1300 

0.142 

0.142 

1400 

3450 

0.008 

0.011 

0.010 

800 

1800 

0.188 

0.188 

1600 

3950 

0.013 

0.014 

0.014 

0 

0 

0.036 

0.036 

1800 

4450 

0.019 

0.018 

0.018 

400 

850 

0.142 

0.142 

8:54 

2000 

5000 

0.025 

0.023 

0.024 

600 

1300 

0.171 

0.171 

2000 

5000 

0.026 

0.024 

0.025 

800 

1800 

0.200 

0.200 

0 

0 

0.015 

0.015 

0.015 

1000 

2300 

0.235 

0.235 

0 

0 

0.040 

0.040 

400 

850 

0.159 

0.159 

800 

1800 

0.224 

0.224 

1000 

2300 

0.251 

0.251 

1200 

2850 

0.275 

0.275 

1400 

3450 

0.318 

0.318 

9:48 

0 

0 

0.014 

0.014 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm.  Desert  Center.  CA 

TfiSt  Nn.: 

PT-10A 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

45 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

12:50 

0 

0 

0.000 

0.000 

0.000 

1:01 

0 

0 

0.000 

0.000 

200 

400 

0.002 

-0.001 

0.000 

200 

400 

0.199 

0.199 

400 

850 

0.006 

-0.001 

0.003 

400 

850 

0.425 

0.425 

600 

1300 

0.021 

0.013 

0.017 

0 

0 

0.144 

0.144 

800 

1800 

0.045 

0.035 

0.040 

200 

400 

0.321 

0.321 

1000 

2300 

0.153 

0.143 

0.148 

400 

850 

0.456 

0.456 

1200 

2850 

0.358 

0.348 

0.353 

600 

1300 

0.626 

0.626 

12:53 

1400 

3450 

0.573 

0.566 

0.570 

800 

1800 

0.815 

0.815 

0 

0 

0.288 

0.288 

400 

850 

0.623 

0.623 

600 

1300 

0.753 

0.753 

800 

1800 

0.867 

0.867 

1000 

2300 

1.044 

1.044 

0 

0 

0.413 

0.413 

400 

850 

0.764 

0.764 

800 

1800 

0.964 

0.964 

1:08 

0 

0 

0.442 

0.442 

Notes:  Vert.  1''+@  1500  lbs. 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 
Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm.  Desert  Center,  CA 

Test  No.: 

PT-10B 

Date: 

12/16/2009 

Piie  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack: 

12  Tonn 

Laterai  Gage  Position: 

1 Inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

1:21 

0 

0 

0.000 

0.000 

0.000 

1:36 

0 

0 

0.000 

0.000 

200 

400 

0.020 

0.016 

0.018 

200 

400 

0.215 

0.215 

400 

850 

0.097 

0.092 

0.095 

400 

850 

0.367 

0.367 

600 

1300 

0.168 

0.162 

0.165 

0 

0 

0.074 

0.074 

800 

1800 

0.235 

0.226 

0.230 

200 

400 

0.252 

0.252 

1000 

2300 

0.290 

0.284 

0.287 

400 

850 

0.375 

0.375 

1200 

2850 

0.358 

0.349 

0.354 

600 

1300 

0.548 

0.548 

1400 

3450 

0.447 

0.439 

0.443 

800 

1800 

0.735 

0.735 

1600 

3950 

0.517 

0.507 

0.512 

0 

0 

0.205 

0.205 

1800 

4450 

0.557 

0.550 

0.553 

400 

850 

0.513 

0.513 

1:25 

2000 

5000 

0.688 

0.678 

0.683 

600 

1300 

0.657 

0.657 

1:30 

2000 

5000 

0.715 

0.707 

0.711 

800 

1800 

0.793 

0.793 

0 

0 

0.634 

0.632 

0.633 

1000 

2300 

0.953 

0.953 

0 

0 

0.310 

0.310 

400 

850 

0.622 

0.622 

800 

1800 

0.877 

0.877 

1000 

2300 

0.955 

0.955 

0 

0 

0.293 

0.293 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  verticai  dispiacement 
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L 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

jht  Solar  Farm.  Desert  Center,  CA 

Test  No.: 

PT-11A 

Date: 

12/18/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

20  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A’ 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:52 

0 

0 

0.000 

0.000 

0.000 

11:10 

0 

0 

0.000 

0.000 

500 

500 

0.001 

0.000 

0.001 

500 

500 

0.120 

0.120 

1000 

1000 

0.005 

0.002 

0.004 

750 

750 

0.195 

0.195 

1500 

1500 

0.013 

0.007 

0.010 

0 

0 

0.025 

0.025 

2000 

2000 

0.020 

0.016 

0.018 

500 

500 

0.108 

0.108 

2500 

2500 

0.057 

0.031 

0.044 

750 

750 

0.159 

0.159 

3000 

3000 

0.048 

0.046 

0.047 

1000 

1000 

0.230 

0.230 

3500 

3500 

0.067 

0.067 

0.067 

1500 

1500 

0.387 

0.387 

4000 

4000 

0.086 

0.084 

0.085 

0 

0 

0.053 

0.053 

4500 

4500 

0.111 

0.108 

0.110 

750 

750 

0.197 

0.197 

10:57 

5000 

5000 

0.134 

0.131 

0.133 

1500 

1500 

0.402 

0.402 

11:02 

5000 

5000 

0.145 

0.142 

0.144 

1750 

1750 

0.465 

0.465 

0 

0 

0.122 

0.118 

0.120 

2000 

2000 

0.539 

0.539 

0 

0 

0.088 

0.088 

750 

750 

0.272 

0.272 

1500 

1500 

0.461 

0.461 

2000 

2000 

0.565 

0.565 

2500 

2500 

0.700 

0.700 

3000 

3000 

0.856 

0.856 

11:19 

0 

0 

0.190 

0.190 

Notes: 
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EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.; 

PT-11B 

Date: 

12/18/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack: 

20  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

/\xial 

Load 

(lbs) 

A* 

Gage  #1 
(Inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:35 

0 

0 

0.000 

0.000 

0.000 

11:20 

0 

0 

0.000 

0,000 

500 

500 

0.000 

0.000 

0.000 

500 

500 

0.038 

0.038 

1000 

1000 

0.001 

0.001 

0.001 

750 

750 

0.098 

0.098 

1500 

1500 

0.005 

0.002 

0.004 

0 

0 

0.013 

0.013 

2000 

2000 

0.008 

0.003 

0.006 

500 

500 

0.066 

0.066 

2500 

2500 

0.012 

0.005 

0.009 

750 

750 

0.103 

0.103 

3000 

3000 

0.017 

0.009 

0.013 

1000 

1000 

0.145 

0.145 

3500 

3500 

0.024 

0.015 

0.020 

1500 

1500 

0.221 

0.221 

4000 

4000 

0.031 

0.022 

0.027 

0 

0 

0.024 

0.024 

4500 

4500 

0.038 

0.029 

0.034 

750 

750 

0.137 

0.137 

10:40 

5000 

5000 

0.049 

0.037 

0.043 

1500 

1500 

0.220 

0.220 

10:45 

5000 

5000 

0.048 

0.038 

0.043 

1750 

1750 

0.244 

0.244 

0 

0 

0.029 

0.031 

0.030 

2000 

2000 

0.282 

0.282 

0 

0 

0.035 

0.035 

750 

750 

0.140 

0.140 

1500 

1500 

0.248 

0.248 

2000 

2000 

0.290 

0.290 

2500 

2500 

0.343 

0.343 

3000 

3000 

0.421 

0.421 

11:30 

0 

0 

0.064 

0.064 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-12A 

Date: 

12/18/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

20  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

/\xial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

7:59 

0 

0 

0.000 

0.000 

0.000 

8:15 

0 

0 

0.000 

0.000 

500 

500 

0.000 

0.002 

0.001 

500 

500 

0.041 

0.041 

1000 

1000 

0.000 

0.005 

0.003 

750 

750 

0.069 

0.069 

1500 

1500 

0.000 

0.008 

0.004 

0 

0 

0.014 

0.014 

2000 

2000 

0.008 

0.010 

0.009 

500 

500 

0.057 

0.057 

2500 

2500 

0.013 

0.016 

0.015 

750 

750 

0.074 

0.074 

3000 

3000 

0.021 

0.029 

0.025 

1000 

1000 

0.094 

0.094 

3500 

3500 

0.030 

0.039 

0.035 

1500 

1500 

0.165 

0.165 

4000 

4000 

0.042 

0.050 

0.046 

0 

0 

0.033 

0.033 

4500 

4500 

0.055 

0.063 

0.059 

750 

750 

0.103 

0.103 

8:03 

5000 

5000 

0.070 

0.078 

0.074 

1500 

1500 

0.181 

0.181 

8:08 

5000 

5000 

0.074 

0.081 

0.078 

1750 

1750 

0.199 

0.199 

0 

0 

0.050 

0.058 

0.054 

2000 

2000 

0.235 

0.235 

0 

0 

0.041 

0.041 

750 

750 

0.133 

0.133 

1500 

1500 

0.197 

0.197 

2000 

2000 

0.249 

0.249 

2500 

2500 

0.305 

0.305 

3000 

3000 

0.374 

0.374 

8:24 

0 

0 

0.048 

0.048 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 

* - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location; 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-12B 

Date: 

12/18/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

58 

Jack: 

20  Tonn 

Lateral  Gage  Position: 

1 Inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(Inches) 

Corrected 
Deflection  A 
Average 

Notes 

7:38 

0 

0 

0.000 

0.000 

0.000 

8:25 

0 

0 

0.000 

0.000 

500 

500 

0.000 

0.000 

0.000 

500 

500 

0.036 

0.036 

1000 

1000 

0.000 

0.001 

0.001 

750 

750 

0.090 

0.090 

1500 

1500 

0.001 

0.002 

0.002 

0 

0 

0.016 

0.016 

2000 

2000 

0.001 

0.003 

0.002 

500 

500 

0.056 

0.056 

2500 

2500 

0.002 

0.004 

0.003 

750 

750 

0.080 

0.080 

3000 

3000 

0.001 

0.006 

0.004 

1000 

1000 

0.104 

0.104 

3500 

3500 

0.001 

0.007 

0.004 

1500 

1500 

0.177 

0.177 

4000 

4000 

0.001 

0.008 

0.005 

0 

0 

0.029 

0.029 

4500 

4500 

0.001 

0.009 

0.005 

750 

750 

0.099 

0.099 

7:45 

5000 

5000 

0.003 

0.010 

0.007 

1500 

1500 

0.188 

0.188 

7:50 

5000 

5000 

0.003 

0.010 

0.007 

1750 

1750 

0.214 

0.214 

0 

0 

0.001 

0.002 

0.002 

2000 

2000 

0.255 

0.255 

0 

0 

0.039 

0.039 

750 

750 

0.124 

0.124 

1500 

1500 

0.218 

0.218 

2000 

2000 

0.259 

0.259 

2500 

2500 

0.325 

0.325 

3000 

3000 

0.414 

0.414 

8:35 

0 

0 

0.062 

0.062 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-13A 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A- 

Gage  #1 
(inches) 

A’ 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

3:12 

0 

0 

0.000 

0.001 

0.000 

3:26 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.002 

0.001 

200 

400 

0.018 

0.018 

400 

850 

0.001 

0.002 

0.001 

400 

850 

0.059 

0.059 

600 

1300 

0.002 

0.002 

0.001 

0 

0 

0.013 

0.013 

800 

1800 

0.002 

0.003 

0.002 

200 

400 

0.042 

0.042 

1000 

2300 

0.003 

0.003 

0.003 

400 

850 

0.062 

0.062 

1200 

2850 

0.004 

0.004 

0.004 

600 

1300 

0.084 

0.084 

1400 

3450 

0.006 

0.006 

0.005 

800 

1800 

0.112 

0.112 

1600 

3950 

0.008 

0.007 

0.007 

0 

0 

0.009 

0.009 

1800 

4450 

0.011 

0.009 

0.009 

400 

850 

0.079 

0.079 

3:15 

2000 

5000 

0.013 

0.011 

0.011 

600 

1300 

0.099 

0.099 

3:20 

2000 

5000 

0.015 

0.013 

0.013 

800 

1800 

0.120 

0.120 

0 

0 

0.009 

0.008 

0.008 

1000 

2300 

0.149 

0.149 

0 

0 

0.001 

0.001 

400 

850 

0.086 

0.086 

800 

1800 

0.140 

0.140 

1000 

2300 

0.164 

0.164 

1200 

2850 

0.194 

0.194 

1400 

3450 

0.235 

0.235 

II  3:35 

0 

0 

0.035 

0.035 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-13B 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

34 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

2:50 

0 

0 

0.000 

0.000 

0.000 

3:40 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.000 

0.000 

200 

400 

0.093 

0.093 

400 

850 

0.003 

0.000 

0.002 

400 

850 

0.153 

0.153 

600 

1300 

0.007 

0.002 

0.004 

0 

0 

0.037 

0.037 

800 

1800 

0.012 

0.006 

0.009 

200 

400 

0.119 

0.119 

1000 

2300 

0.020 

0.013 

0.017 

400 

850 

0.158 

0.158 

1200 

2850 

0.032 

0.023 

0.027 

600 

1300 

0.215 

0.215 

1400 

3450 

0.043 

0.035 

0.039 

800 

1800 

0.300 

0.300 

1600 

3950 

0.062 

0.049 

0.056 

0 

0 

0.073 

0.073 

1800 

4450 

0.082 

0.065 

0.073 

400 

850 

0.235 

0.235 

2:58 

2000 

5000 

0.105 

0.088 

0.096 

600 

1300 

0.276 

0.276 

3:03 

2000 

5000 

0.115 

0.097 

0.106 

800 

1800 

0.319 

0.319 

0 

0 

0.075 

0.070 

0.073 

1000 

2300 

0.383 

0.383 

0 

0 

0.098 

0.098 

400 

850 

0.274 

0.274 

800 

1800 

0.361 

0.361 

1000 

2300 

0.406 

0.406 

1200 

2850 

0.479 

0.479 

1400 

3450 

0.576 

0.576 

3:50 

0 

0 

0.175 

0.175 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 
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I 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

jht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-14A 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  qrade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:25 

0 

0 

-0.001 

-0.001 

0.000 

9:45 

0 

0 

0.000 

0.000 

200 

400 

0.001 

200 

400 

0.033 

0.033 

400 

850 

-0.001 

-0.001 

0.000 

400 

850 

0.141 

0.141 

600 

1300 

0.001 

0 

0 

0.016 

0.016 

800 

1800 

0.000 

0.001 

0.001 

200 

400 

0.080 

0.080 

1000 

2300 

0.002 

0.001 

0.002 

400 

850 

0.143 

0.143 

1200 

2850 

0.004 

0.004 

0.005 

600 

1300 

0.238 

0.238 

1400 

3450 

0.009 

0.010 

0.010 

800 

1800 

0.333 

0.333 

1600 

3950 

0.014 

0.015 

0.015 

0 

0 

0.048 

0.048 

1800 

4450 

0.023 

0.024 

0.024 

400 

850 

0.198 

0.198 

9:29 

2000 

5000 

0.034 

0.036 

0.036 

600 

1300 

0.263 

0.263 

9:34 

2000 

5000 

0.037 

0.039 

0.039 

800 

1800 

0.351 

0.351 

0 

0 

0.035 

0.036 

0.036 

1000 

2300 

0.438 

0.438 

0 

0 

0.077 

0.077 

400 

850 

0.241 

0.241 

800 

1800 

0.398 

0.398 

1000 

2300 

0.466 

0.466 

1200 

2850 

0.541 

0.541 

1400 

3450 

0.630 

0.630 

9:55 

0 

0 

0.129 

0.129 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-14B 

Date: 

12/14/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

36 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:03 

0 

0 

0.000 

0.000 

0.000 

10:18 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.003 

0.002 

200 

400 

0.101 

0.101 

400 

850 

0.007 

0.012 

0.009 

400 

850 

0.210 

0.210 

600 

1300 

0.021 

0.023 

0.022 

0 

0 

0.030 

0.030 

800 

1800 

0.056 

0.053 

0.054 

200 

400 

0.128 

0.128 

1000 

2300 

0.135 

0.129 

0.132 

400 

850 

0.213 

0.213 

1200 

2850 

0.191 

0.184 

0.187 

600 

1300 

0.310 

0.310 

1400 

3450 

0.257 

0.248 

0.252 

800 

1800 

0.438 

0.438 

1600 

3950 

0.325 

0.315 

0.320 

0 

0 

0.094 

0.094 

1800 

4450 

0.389 

0.379 

0.384 

400 

850 

0.286 

0.286 

10:07 

2000 

5000 

0.457 

0.443 

0.450 

600 

1300 

0.375 

0.375 

10:12 

2000 

5000 

0.486 

0.471 

0.478 

800 

1800 

0.456 

0.456 

0 

0 

0.463 

0.452 

0.458 

1000 

2300 

0.545 

0.545 

0 

0 

0.128 

0.128 

400 

850 

0.326 

0.326 

800 

1800 

0.497 

0.497 

1000 

2300 

0.564 

0.564 

1200 

2850 

0.643 

0.643 

1400 

3450 

0.745 

0.745 

10:28 

0 

0 

0.201 

0.201 

EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 
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c 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm.  Desert  Center.  CA 

Test  No.: 

PT-15A 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

2:15 

0 

0 

0.000 

0.000 

0.000 

2:25 

0 

0 

0.000 

0.000 

200 

400 

0.041 

0.042 

0.041 

200 

400 

0.173 

0.173 

400 

850 

0.153 

0.155 

0.154 

400 

850 

0.276 

0.276 

600 

1300 

0.274 

0.278 

0.276 

0 

0 

0.072 

0.072 

800 

1800 

0.397 

0.402 

0.400 

200 

400 

0.216 

0.216 

1000 

2300 

0.525 

0.531 

0.528 

400 

850 

0.294 

0.294 

1200 

2850 

0.706 

0.714 

0.710 

600 

1300 

0.414 

0.414 

1400 

3450 

0.842 

0.847 

0.844 

800 

1800 

0.550 

0.550 

2:18 

1600 

3950 

1.032 

1.012 

1.022 

0 

0 

0.166 

0.166 

0 

0 

0.881 

0.878 

0.880 

400 

850 

0.436 

0.436 

600 

1300 

0.515 

0.515 

800 

1800 

0.586 

0.586 

1000 

2300 

0.731 

0.731 

0 

0 

0.276 

0.276 

400 

850 

0.549 

0.549 

800 

1800 

0.699 

0.699 

1000 

2300 

0.780 

0.780 

1200 

2850 

0.922 

0.922 

2:32 

0 

0 

0.393 

0.393 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location; 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-15B 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

1:34 

0 

0 

0.000 

0.000 

0.000 

1:57 

0 

0 

0.000 

0.000 

200 

400 

0.003 

0.000 

0.002 

200 

400 

0.047 

0.047 

400 

850 

0.007 

0.003 

0.005 

400 

850 

0.152 

0.152 

600 

1300 

0.014 

0.010 

0.012 

0 

0 

0.014 

0.014 

800 

1800 

0.033 

0.029 

0.031 

200 

400 

0.094 

0.094 

1000 

2300 

0.057 

0.053 

0.055 

400 

850 

0.166 

0.166 

1200 

2850 

0.095 

0.090 

0.092 

600 

1300 

0.279 

0.279 

1400 

3450 

0.137 

0.134 

0.135 

800 

1800 

0.392 

0.392 

1600 

3950 

0.170 

0.168 

0.169 

0 

0 

0.004 

0.004 

1800 

4450 

0.223 

0.211 

0.217 

400 

850 

0.263 

0.263 

1:40 

2000 

5000 

0.282 

0.264 

0.273 

600 

1300 

0.331 

0.331 

1:45 

2000 

5000 

0.293 

0.277 

0.285 

800 

1800 

0.428 

0.428 

0 

0 

0.222 

0.226 

0.224 

1000 

2300 

0.536 

0.536 

0 

0 

0.026 

0.026 

400 

850 

0.326 

0.326 

800 

1800 

0.481 

0.481 

1000 

2300 

0.575 

0.575 

1200 

2850 

0.688 

0.688 

1400 

3450 

0.790 

0.790 

2:07 

0 

0 

0.100 

0.100 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-16A 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

12:40 

0 

0 

0.000 

0.000 

0.000 

1:00 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.001 

0.001 

200 

400 

0.058 

0.058 

400 

850 

0.010 

0.010 

0.010 

400 

850 

0.176 

0.176 

600 

1300 

0.037 

0.036 

0.037 

0 

0 

0.012 

0.012 

800 

1800 

0.064 

0.063 

0.063 

200 

400 

0.077 

0.077 

1000 

2300 

0.151 

0.148 

0.149 

400 

850 

0.194 

0.194 

1200 

2850 

0.218 

0.215 

0,216 

600 

1300 

0.389 

0.389 

1400 

3450 

0.324 

0.320 

0.322 

800 

1800 

0.601 

0.601 

1600 

3950 

0.422 

0.418 

0.420 

0 

0 

0.065 

0.065 

1800 

4450 

0.534 

0.528 

0.531 

400 

850 

0.359 

0.359 

12:46 

2000 

5000 

0.680 

0.674 

0.677 

600 

1300 

0.507 

0.507 

12:51 

2000 

5000 

0.725 

0.720 

0.723 

800 

1800 

0.652 

0.652 

0 

0 

0.663 

0.662 

0.662 

1000 

2300 

0.861 

0.861 

0 

0 

0.190 

0.190 

400 

850 

0.508 

0.508 

800 

1800 

0.774 

0.774 

1000 

2300 

0.861 

0.861 

1:10 

0 

0 

0.240 

0.240 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 
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Location; 

Desert  Sunlic 

ht  Solar  Farm.  Desert  Center,  CA 

Test  No.; 

PT-16B 

Date; 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.); 

60 

Jack; 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflectioh  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

12:03 

0 

0 

0.001 

0.000 

0.000 

12:23 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.000 

0.000 

200 

400 

0.166 

0.166 

400 

850 

0.002 

0.000 

0.001 

400 

850 

0.349 

0.349 

600 

1300 

0.008 

0.001 

0.004 

0 

0 

0.066 

0.066 

800 

1800 

0.022 

0.001 

0.011 

200 

400 

0.240 

0.240 

1000 

2300 

0.030 

0.006 

0.017 

400 

850 

0.365 

0.365 

1200 

2850 

0.045 

0.011 

0.028 

600 

1300 

0.473 

0.473 

1400 

3450 

0.071 

0.032 

0.051 

800 

1800 

0.576 

0.576 

1600 

3950 

0.104 

0.057 

0.080 

0 

0 

0.075 

0.075 

1800 

4450 

0.144 

0.090 

0.116 

400 

850 

0.385 

0.385 

12:09 

2000 

5000 

0.206 

0.143 

0.174 

600 

1300 

0.531 

0.531 

12:14 

2000 

5000 

0.221 

0.154 

0.187 

800 

1800 

0.688 

0.688 

0 

0 

0.169 

0.149 

0.158 

1000 

2300 

0.913 

0.913 

0 

0 

0.152 

0.152 

400 

850 

0.512 

0.512 

800 

1800 

0.801 

0.801 

1000 

2300 

0.939 

0.939 

1200 

2850 

1.070 

1.070 

0 

0 

0.279 

0.279 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  verticai  dispiacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-17A 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

11:12 

0 

0 

0.000 

0.000 

0.000 

11:22 

0 

0 

0.000 

0.000 

200 

400 

0.018 

0.007 

0.013 

200 

400 

0.084 

0.084 

400 

850 

0.230 

0.201 

0.215 

400 

850 

0.270 

0.270 

600 

1300 

0.563 

0.520 

0.542 

0 

0 

0.014 

0.014 

800 

1800 

0.787 

0.736 

0.762 

200 

400 

0.158 

0.158 

1000 

2300 

0.883 

0.899 

0.891 

400 

850 

0.279 

0.279 

600 

1300 

0.473 

0.473 

800 

1800 

0.709 

0.709 

0 

0 

0.128 

0.128 

400 

850 

0.498 

0.498 

600 

1300 

0.607 

0.607 

800 

1800 

0.750 

0.750 

1000 

2300 

0.970 

0.970 

0 

0 

0.254 

0.254 

400 

850 

0.632 

0.632 

800 

1800 

0.888 

0.888 

0 

0 

0.295 

0.295 

Notes:  1 " + @ 970  lbs  Lat , 1 " + @ 1 1 00  lbs  Vert. 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Suntic 

ht  Solar  Farm.  Desert  Center.  CA 

Test  No.: 

PT-17B 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:40 

0 

0 

0.000 

0.000 

0.000 

11:00 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.000 

0.000 

200 

400 

0.124 

0.124 

400 

850 

0.003 

0.000 

0.002 

400 

850 

0.266 

0.266 

600 

1300 

0.005 

0.000 

0.002 

0 

0 

0.041 

0.041 

800 

1800 

0.008 

0.002 

0.005 

200 

400 

0.178 

0.178 

1000 

2300 

0.012 

0.004 

0.008 

400 

850 

0.283 

0.283 

1200 

2850 

0.019 

0.007 

0.013 

600 

1300 

0.434 

0.434 

1400 

3450 

0.029 

0.012 

0.020 

800 

1800 

0.608 

0.608 

1600 

3950 

0.041 

0.018 

0.030 

0 

0 

0.127 

0.127 

1800 

4450 

0.057 

0.029 

0.043 

400 

850 

0.424 

0.424 

10:43 

2000 

5000 

0.078 

0.044 

0.061 

600 

1300 

0.526 

0.526 

10:47 

2000 

5000 

0.085 

0.050 

0.067 

800 

1800 

0.635 

0.635 

0 

0 

0.051 

0.040 

0.045 

1000 

2300 

0.781 

0.781 

0 

0 

0.197 

0.197 

400 

850 

0.500 

0.500 

800 

1800 

0.712 

0.712 

1000 

2300 

0.812 

0.812 

1200 

2850 

0.982 

0.982 

0 

0 

0.316 

0.316 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-18A 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack; 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A • 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:43 

0 

0 

0.000 

0.000 

0.000 

10:07 

0 

0 

0.000 

0.000 

200 

400 

0.004 

0.000 

0.002 

200 

400 

0.160 

0.160 

400 

850 

0.007 

0.000 

0.003 

400 

850 

0.354 

0.354 

600 

1300 

0.021 

0.000 

0.011 

0 

0 

0.064 

0.064 

800 

1800 

0.041 

0.007 

0.024 

200 

400 

0.228 

0.228 

1000 

2300 

0.067 

0.026 

0.047 

400 

850 

0.360 

0.360 

1200 

2850 

0.106 

0.055 

0.080 

600 

1300 

0.526 

0.526 

1400 

3450 

0.168 

0.104 

0.136 

800 

1800 

0.628 

0.628 

1600 

3950 

0.235 

0.155 

0.195 

0 

0 

0.156 

0.156 

1800 

4450 

0.309 

0.213 

0.261 

400 

850 

0.459 

0.459 

9:50 

2000 

5000 

0.357 

0.249 

0.303 

600 

1300 

0.590 

0.590 

9:55 

2000 

5000 

0.377 

0.265 

0.321 

800 

1800 

0.628 

0.628 

0 

0 

0.296 

0.288 

0.292 

10:14 

0 

0 

0.097 

0.097 

Notes; 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm.  Desert  Center.  CA 

Test  No.: 

PT-18B 

Date: 

12/15/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

36 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:12 

0 

0 

0.000 

0.000 

0.000 

9:28 

0 

0 

0.000 

0.000 

200 

400 

0.008 

0.003 

0.005 

200 

400 

0.140 

0.140 

400 

850 

0.021 

0.014 

0.017 

400 

850 

0.290 

0.290 

600 

1300 

0.070 

0.059 

0.064 

0 

0 

0.077 

0.077 

800 

1800 

0.157 

0.144 

0.150 

200 

400 

0.189 

0.189 

1000 

2300 

0.217 

0.205 

0.211 

400 

850 

0.310 

0.310 

1200 

2850 

0.269 

0.260 

0.265 

600 

1300 

0.455 

0.455 

1400 

3450 

0.347 

0.341 

0.344 

800 

1800 

0.620 

0.620 

1600 

3950 

0.390 

0.388 

0.389 

0 

0 

0.206 

0.206 

1800 

4450 

0.440 

0.440 

0.440 

400 

850 

0.503 

0.503 

9:17 

2000 

5000 

0.610 

0.626 

0.618 

600 

1300 

0.592 

0.592 

9:22 

2000 

5000 

0.666 

0.687 

0.677 

800 

1800 

0.703 

0.703 

0 

0 

0.617 

0.612 

0.614 

1000 

2300 

0.861 

0.861 

0 

0 

0.363 

0.363 

400 

850 

0.620 

0.620 

800 

1800 

0.810 

0.810 

1000 

2300 

0.867 

0.867 

9:37 

0 

0 

0.408 

0.408 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-19A 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A’ 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:18 

0 

0 

-0.001 

0.002 

0.000 

10:55 

0 

0 

0.000 

0.000 

200 

400 

-0.001 

0.002 

0.000 

200 

400 

0.088 

0.088 

400 

850 

0.000 

0.003 

0.001 

400 

850 

0.169 

0.169 

600 

1300 

0.002 

0.005 

0.003 

0 

0 

0.032 

0.032 

800 

1800 

0.006 

0.009 

0.007 

200 

400 

0.125 

0.125 

1000 

2300 

0.017 

0.018 

0.017 

400 

850 

0.174 

0.174 

1200 

2850 

0.031 

0.027 

0.029 

600 

1300 

0.255 

0.255 

1400 

3450 

0.048 

0.048 

0.048 

800 

1800 

0.362 

0.362 

1600 

3950 

0.066 

0.070 

0.067 

0 

0 

0.041 

0.041 

1800 

4450 

0.095 

0.098 

0.096 

400 

850 

0.248 

0.248 

10:25 

2000 

5000 

0.145 

0.146 

0.145 

600 

1300 

0.310 

0.310 

10:30 

2000 

5000 

0.154 

0.155 

0.154 

800 

1800 

0.381 

0.381 

0 

0 

0.123 

0.126 

0.124 

1000 

2300 

0.484 

0.484 

0 

0 

0.063 

0.063 

400 

850 

0.291 

0.291 

800 

1800 

0.427 

0.427 

1000 

2300 

0.503 

0.503 

1200 

2850 

0.600 

0.600 

1400 

3450 

0.705 

0.705 

11:05 

0 

0 

0.132 

0.132 

Notes: 


o 

c 

o 
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EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


O 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

tit  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-19B 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

<p"') 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:57 

0 

0 

0.000 

0.000 

0.000 

10:43 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.000 

0.000 

200 

400 

0.119 

0.119 

400 

850 

0.000 

0.002 

0.001 

400 

850 

0.234 

0.234 

600 

1300 

0.000 

0.004 

0.002 

0 

0 

0.027 

0.027 

800 

1800 

0.007 

0.007 

0.007 

200 

400 

0.177 

0.177 

1000 

2300 

0.008 

0.010 

0.009 

400 

850 

0.252 

0.252 

1200 

2850 

0.014 

0.002 

0.008 

600 

1300 

0.359 

0.359 

1400 

3450 

0.016 

0.030 

0.023 

800 

1800 

0.500 

0.500 

1600 

3950 

0.026 

0.040 

0.033 

0 

0 

0.047 

0.047 

1800 

4450 

0.035 

0.049 

0.042 

400 

850 

0.357 

0.357 

10:02 

2000 

5000 

0.048 

0.060 

0.054 

600 

1300 

0.443 

0.443 

10:07 

2000 

5000 

0.051 

0.064 

0.058 

800 

1800 

0.526 

0.526 

0 

0 

0.043 

0.038 

0.040 

1000 

2300 

0.654 

0.654 

0 

0 

0.100 

0.100 

400 

850 

0.403 

0.403 

800 

1800 

0.598 

0.598 

1000 

2300 

0.713 

0.713 

1200 

2850 

0.840 

0.840 

10:53 

0 

0 

0.168 

0.168 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-20A 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 Inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A • 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

8:58 

0 

0 

0.000 

0.000 

0.000 

9:18 

0 

0 

0.000 

0.000 

200 

400 

0,000 

0.000 

0.000 

200 

400 

0.062 

0.062 

400 

850 

0.000 

0.002 

0.001 

400 

850 

0.120 

0.120 

600 

1300 

0.000 

0.002 

0.001 

0 

0 

0.038 

0.038 

800 

1800 

0.008 

0.011 

0.009 

200 

400 

0.091 

0.091 

1000 

2300 

0.024 

0.025 

0.025 

400 

850 

0.127 

0.127 

1200 

2850 

0.051 

0.048 

0.049 

600 

1300 

0.186 

0.186 

1400 

3450 

0.083 

0.076 

0.080 

800 

1800 

0.263 

0.263 

1600 

3950 

0.113 

0.102 

0.107 

0 

0 

0.053 

0.053 

1800 

4450 

0.144 

0.127 

0.135 

400 

850 

0.196 

0.196 

9:04 

2000 

5000 

0.176 

0.155 

0.165 

600 

1300 

0.229 

0.229 

9:09 

2000 

5000 

0.182 

0.160 

0.171 

800 

1800 

0.281 

0.281 

0 

0 

0.143 

0.138 

0.140 

1000 

2300 

0.347 

0.347 

0 

0 

0.067 

0.067 

400 

850 

0.222 

0.222 

800 

1800 

0.315 

0.315 

1000 

2300 

0.369 

0.369 

1200 

2850 

0.446 

0.446 

1400 

3450 

0.550 

0.550 

9:28 

0 

0 

0.087 

0.087 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-20B 

Date: 

12/16/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

60 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A * 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

8:40 

0 

0 

0.001 

0.002 

0.000 

9:27 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.002 

0.000 

200 

400 

0.085 

0.085 

400 

850 

0.004 

0.003 

0.002 

400 

850 

0.151 

0.151 

600 

1300 

0.006 

0.005 

0.004 

0 

0 

0.022 

0.022 

800 

1800 

0.009 

0.010 

0.008 

200 

400 

0.114 

0.114 

1000 

2300 

0.014 

0.017 

0.014 

400 

850 

0.158 

0.158 

1200 

2850 

0.024 

0.023 

0.022 

600 

1300 

0.219 

0.219 

1400 

3450 

0.033 

0.029 

0.030 

800 

1800 

0.289 

0.289 

1600 

3950 

0.043 

0.042 

0.041 

0 

0 

0.031 

0.031 

1800 

4450 

0.055 

0.051 

0.051 

400 

850 

0.216 

0.216 

8:45 

2000 

5000 

0.064 

0.061 

0.061 

600 

1300 

0.260 

0.260 

8:50 

2000 

5000 

0.068 

0.066 

0.066 

800 

1800 

0.309 

0.309 

0 

0 

0.042 

0.041 

0.040 

1000 

2300 

0.371 

0.371 

0 

0 

0.033 

0.033 

400 

850 

0.239 

0.239 

800 

1800 

0.346 

0.346 

1000 

2300 

0.394 

0.394 

1200 

2850 

0.456 

0.456 

1400 

3450 

0.555 

0.555 

9:37 

0 

0 

0.040 

0.040 

Notes: 


0 1000  2000  3000  4000  5000  6000  0 

Tension  Load  (lbs) 


1000  2000  3000  4000  5000 

Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlight  Solar  Farm.  Desert  Center,  CA 

Test  No.: 

PT-21A 

Date: 

17-Dec 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

11:53 

0 

0 

-0.002 

0.002 

0.000 

12:17 

0 

0 

0.000 

0.000 

200 

400 

0.004 

0.003 

0.003 

200 

400 

0.102 

0.102 

400 

850 

0.015 

0.012 

0.014 

400 

850 

0.190 

0.190 

600 

1300 

0.041 

0.036 

0.039 

0 

0 

0.044 

0.044 

800 

1800 

0.082 

0.074 

0.078 

200 

400 

0.135 

0.135 

1000 

2300 

0.127 

0.117 

0.122 

400 

850 

0.196 

0.196 

1200 

2850 

0.175 

0.163 

0.169 

600 

1300 

0.273 

0.273 

1400 

3450 

0.232 

0.223 

0.228 

800 

1800 

0.349 

0.349 

1600 

3950 

0.280 

0.274 

0.277 

0 

0 

0.073 

0.073 

1800 

4450 

0.341 

0.333 

0.337 

400 

850 

0.252 

0.252 

12:03 

2000 

5000 

0.423 

0.415 

0.419 

600 

1300 

0.312 

0.312 

12:08 

2000 

5000 

0.443 

0.439 

0.441 

800 

1800 

0.375 

0.375 

0 

0 

0.390 

0.387 

0.389 

1000 

2300 

0.448 

0.448 

0 

0 

0.104 

0.104 

400 

850 

0.295 

0.295 

800 

1800 

0.407 

0.407 

1000 

2300 

0.469 

0.469 

1200 

2850 

0.554 

0.554 

1400 

3450 

0.791 

0.791 

12:27 

0 

0 

0.165 

0.165 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


* - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

)ht  Solar  Farm.  Desert  Center,  CA 

Test  No.: 

PT-21B 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

56 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

11:34 

0 

0 

0.000 

0.000 

0.000 

12:31 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.002 

0.001 

200 

400 

0.083 

0.083 

400 

850 

0.011 

0.014 

0.013 

400 

850 

0.159 

0.159 

600 

1300 

0.028 

0.030 

0.029 

0 

0 

0.017 

0.017 

800 

1800 

0.055 

0.055 

0.055 

200 

400 

0.117 

0.117 

1000 

2300 

0.069 

0.825 

0.447 

400 

850 

0.172 

0.172 

1200 

2850 

0.118 

0.113 

0.116 

600 

1300 

0.250 

0.250 

1400 

3450 

0.169 

0.162 

0.165 

800 

1800 

0.371 

0.371 

1600 

3950 

0.224 

0.211 

0.217 

0 

0 

0.044 

0.044 

1800 

4450 

0.280 

0.265 

0.272 

400 

850 

0.256 

0.256 

11:40 

2000 

5000 

0.335 

0.316 

0.326 

600 

1300 

0.328 

0.328 

11:45 

2000 

5000 

0.350 

0.331 

0.340 

800 

1800 

0.381 

0.381 

0 

0 

0.294 

0.289 

0.291 

1000 

2300 

0.493 

0.493 

0 

0 

0.077 

0.077 

400 

850 

0.313 

0.313 

800 

1800 

0.451 

0.451 

1000 

2300 

0.514 

0.514 

1200 

2850 

0.644 

0.644 

1400 

3450 

0.854 

0.854 

12:41 

0 

0 

0.155 

0.155 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-22A 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* * 

Gage  #1 
(inches) 

A‘ 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:15 

0 

0 

0.000 

0.002 

0.000 

11:07 

0 

0 

0.000 

0.000 

200 

400 

0.002 

0.004 

0.002 

200 

400 

0.073 

0.073 

400 

850 

0.007 

0.008 

0.007 

400 

850 

0.138 

0.138 

600 

1300 

0.012 

0.014 

0.012 

0 

0 

0.017 

0.017 

800 

1800 

0.020 

0.022 

0.020 

200 

400 

0.096 

0.096 

1000 

2300 

0.032 

0.032 

0.031 

400 

850 

0.143 

0.143 

1200 

2850 

0.047 

0.041 

0.043 

600 

1300 

0.207 

0.207 

1400 

3450 

0.062 

0.052 

0.056 

800 

1800 

0.277 

0.277 

1600 

3950 

0.081 

0.066 

0.073 

0 

0 

0.052 

0.052 

1800 

4450 

0.097 

0.080 

0.088 

400 

850 

0.204 

0.204 

10:21 

2000 

5000 

0.115 

0.095 

0.104 

600 

1300 

0.248 

0.248 

10:26 

2000 

5000 

0.119 

0.101 

0.109 

800 

1800 

0.293 

0.293 

0 

0 

0.081 

0.081 

0.080 

1000 

2300 

0.353 

0.353 

0 

0 

0.079 

0.079 

400 

850 

0.233 

0.233 

800 

1800 

0.329 

0.329 

1000 

2300 

0.371 

0.371 

1200 

2850 

0.430 

0.430 

1400 

3450 

0.495 

0.495 

11:17 

0 

0 

0.124 

0.124 

Notes: 


Lateral  Load  (lbs) 


EARTH  SYSTEMS  SOUTHWEST 


• - Gages  reading  positive  with  vertical  displacement 


o 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location; 

Desert  Sunlight  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-22B 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

58 

Jack; 

12  Tonn 

Lateral  Gage  Position; 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

10:34 

0 

0 

0.000 

0.000 

0.000 

10:53 

0 

0 

0.000 

0.000 

200 

400 

0.001 

0.001 

0.001 

200 

400 

0.095 

0.095 

400 

850 

0.004 

0.001 

0.003 

400 

850 

0.199 

0.199 

600 

1300 

0.006 

0.000 

0.003 

0 

0 

0.024 

0.024 

800 

1800 

0.009 

0.001 

0.005 

200 

400 

0.130 

0.130 

1000 

2300 

0.015 

-0.001 

0.007 

400 

850 

0.204 

0.204 

1200 

2850 

0.013 

0.002 

0.008 

600 

1300 

0.291 

0.291 

1400 

3450 

0.013 

0.005 

0.009 

800 

1800 

0.385 

0.385 

1600 

3950 

0.017 

0.007 

0.012 

0 

0 

0.050 

0.050 

1800 

4450 

0.023 

0.009 

0.016 

400 

850 

0.263 

0.263 

10:40 

2000 

5000 

0.031 

0.013 

0.022 

600 

1300 

0.319 

0.319 

10:45 

2000 

5000 

0.033 

0.015 

0.024 

800 

1800 

0.392 

0.392 

0 

0 

0.014 

0.012 

0.013 

1000 

2300 

0.508 

0.508 

0 

0 

0.075 

0.075 

400 

850 

0.283 

0.283 

800 

1800 

0.444 

0.444 

1000 

2300 

0.519 

0.519 

1200 

2850 

0.639 

0.639 

1400 

3450 

0.792 

0.792 

11:03 

0 

0 

0.160 

0.160 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location; 

Desert  Sunlic 

ht  Solar  Farm.  Desert  Center,  CA 

Test  No.: 

PT-23A 

Date: 

12/18/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

20  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:28 

0 

0 

0.000 

0.000 

0.000 

9:45 

0 

0 

0.000 

0.000 

500 

500 

0.002 

0.001 

0.002 

500 

500 

0.025 

0.025 

1000 

1000 

0.004 

0.003 

0.004 

750 

750 

0.053 

0.053 

1500 

1500 

0.008 

0.006 

0.007 

0 

0 

0.017 

0.017 

2000 

2000 

0.015 

0.012 

0.014 

500 

500 

0.038 

0.038 

2500 

2500 

0.028 

0.024 

0.026 

750 

750 

0.064 

0.064 

3000 

3000 

0.043 

0.039 

0.041 

1000 

1000 

0.099 

0.099 

3500 

3500 

0.065 

0.059 

0.062 

1500 

1500 

0.173 

0.173 

4000 

4000 

0.081 

0.075 

0.078 

0 

0 

0.050 

0.050 

4500 

4500 

0.101 

0.098 

0.100 

750 

750 

0.116 

0.116 

9:35 

5000 

5000 

0.124 

0.121 

0.123 

1500 

1500 

0.195 

0.195 

9:40 

5000 

5000 

0.128 

0.126 

0.127 

1750 

1750 

0.217 

0.217 

0 

0 

0.097 

0.092 

0.095 

2000 

2000 

0.260 

0.260 

0 

0 

0.072 

0.072 

750 

750 

0.149 

0.149 

1500 

1500 

0.227 

0.227 

2000 

2000 

0.281 

0.281 

2500 

2500 

0.347 

0.347 

3000 

3000 

0.437 

0.437 

9:55 

0 

0 

0.123 

0.123 

Notes: 


Lateral  Load  (lbs) 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Suntic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-23B 

Date: 

12/18/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

36 

Jack: 

20  Tonn 

Laterai  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

9:07 

0 

0 

0.000 

0.000 

0.000 

9:53 

0 

0 

0.000 

0.000 

500 

500 

0.000 

0.000 

0.000 

500 

500 

0.066 

0.066 

1000 

1000 

0.003 

0.003 

0.003 

750 

750 

0.149 

0.149 

1500 

1500 

0.020 

0.017 

0.019 

0 

0 

0.035 

0.035 

2000 

2000 

0.046 

0.042 

0.044 

500 

500 

0.100 

0.100 

2500 

2500 

0.073 

0.069 

0.071 

750 

750 

0.158 

0.158 

3000 

3000 

0.117 

0.112 

0.115 

1000 

1000 

0.216 

0.216 

3500 

3500 

0.166 

0.166 

0.166 

1500 

1500 

0.325 

0.325 

4000 

4000 

0.223 

0.222 

0.223 

0 

0 

0.086 

0.086 

4500 

4500 

0.259 

0.264 

0.262 

750 

750 

0.222 

0.222 

9:13 

5000 

5000 

0.308 

0.314 

0.311 

1500 

1500 

0.343 

0.343 

9:18 

5000 

5000 

0.322 

0.327 

0.325 

1750 

1750 

0.379 

0.379 

0 

0 

0.283 

0.265 

0.274 

2000 

2000 

0.427 

0.427 

0 

0 

0.129 

0.129 

750 

750 

0.247 

0.247 

1500 

1500 

0.377 

0.377 

2000 

2000 

0.447 

0.447 

2500 

2500 

0.530 

0.530 

3000 

3000 

0.638 

0.638 

10:04 

0 

0 

0.204 

0.204 

Notes: 


EARTH  SYSTEMS  SOUTHWEST 


- Gages  reading  positive  with  vertical  dispiacement 
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Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center,  CA 

Test  No.: 

PT-24A 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

48 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

1:33 

0 

0 

0.000 

0.000 

0.000 

2:19 

0 

0 

0.000 

0.000 

200 

400 

0.000 

0.002 

0.001 

200 

400 

0.046 

0.046 

400 

850 

-0.001 

0.003 

0.001 

400 

850 

0.094 

0.094 

600 

1300 

-0.001 

0.006 

0.003 

0 

0 

0.012 

0.012 

800 

1800 

0.002 

0.009 

0.005 

200 

400 

0.066 

0.066 

1000 

2300 

0.001 

0.016 

0.009 

400 

850 

0.092 

0.092 

1200 

2850 

0.002 

0.022 

0.012 

600 

1300 

0.126 

0.126 

1400 

3450 

0.005 

0.028 

0.016 

800 

1800 

0.162 

0.162 

1600 

3950 

0.009 

0.035 

0.022 

0 

0 

0.012 

0.012 

1800 

4450 

0.014 

0.042 

0.028 

400 

850 

0.110 

0.110 

1:40 

2000 

5000 

0.022 

0.049 

0.036 

600 

1300 

0.134 

0.134 

1:45 

2000 

5000 

0.023 

0.051 

0.037 

800 

1800 

0.162 

0.162 

0 

0 

0.020 

0.024 

0.022 

1000 

2300 

0.193 

0.193 

0 

0 

0.008 

0.008 

400 

850 

0.095 

0.095 

800 

1800 

0.140 

0.140 

1000 

2300 

0.165 

0.165 

1200 

2850 

0.230 

0.230 

1400 

3450 

0.267 

0.267 

2:30 

0 

0 

0.004 

0.004 

Notes: 


- Gages  reading  positive  with  vertical  displacement 


Desert  Sunlight  Solar  Farm,  Desert  Center,  California 

Pile  Load  Testing 


Location: 

Desert  Sunlic 

ht  Solar  Farm,  Desert  Center.  CA 

Test  No.: 

PT-24B 

Date: 

12/17/2009 

Pile  Size: 

W6  X 7.2 

Driven  Depth  (in.): 

36 

Jack: 

12  Tonn 

Lateral  Gage  Position: 

1 inch  above  grade 

Axial  Tension  Load  Test 

Lateral  Load  Test 

Time 

Enerpac 

Load 

(psi) 

Axial 

Load 

(lbs) 

A* 

Gage  #1 
(inches) 

A* 

Gage  #2 
(inches) 

Corrected 
Deflection  A 
Average 

Notes 

Time 

Enerpac 

Load 

(psi) 

Lateral 

Load 

(lbs) 

A 

Gage 

(inches) 

Corrected 
Deflection  A 
Average 

Notes 

1:50 

0 

0 

0.001 

0.001 

0.000 

2:06 

0 

0 

0.000 

0.000 

200 

400 

0.008 

0.008 

0.007 

200 

400 

0.155 

0.155 

400 

850 

0.024 

0.024 

0.023 

400 

850 

0.306 

0.306 

600 

1300 

0.054 

0.056 

0.054 

0 

0 

0.157 

0.157 

800 

1800 

0.141 

0.147 

0.143 

200 

400 

0.246 

0.246 

1000 

2300 

0.235 

0.250 

0.241 

400 

850 

0.317 

0.317 

1200 

2850 

0.324 

0.348 

0.335 

600 

1300 

0.431 

0.431 

1400 

3450 

0.436 

0.472 

0.453 

800 

1800 

0.571 

0.571 

0 

0 

0.296 

0.296 

400 

850 

0.472 

0.472 

600 

1300 

0.541 

0.541 

800 

1800 

0.629 

0.629 

1000 

2300 

0.782 

0.782 

0 

0 

0.430 

0.430 

400 

850 

0.619 

0.619 

800 

1800 

0.765 

0.765 

1000 

2300 

0.858 

0.858 

2:15 

0 

0 

0.564 

0.564 

Notes: 


■9905  & .781 5 @ 1 500  lbs  Vert/  1 1 00  lbs  =.924  Lat. 
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Estimate  for  Desert  Pavement 

Coverage 


M 


V 


1, 


r.  .’’ 


-V" 

.1, 

•<*-  ■ 

I u^'-.  j' 


•f,  : 

■t/  » 

- Tf,^,>l^.,2t., 

•vri«  ' 


Pisic.; 


•r?.i 


7fr- 


*■  *-';  ’-I*.;  ^ <i*7.  • ‘ 

-■•sf V *%■*  ' 


fl. 


■;i 

.''A'- 


,:sv 


'XSi 


. -pi:-'-, 

'i\^)''V^  ,y  V - V' 


S*^ii 


i-’ 


-V-l'**' 

; 


-yi 


- •5- 

• ■-  vTtj  •'  i- '.;  ' ‘ •■ . 

'-.  ^4^^  ■’"^V  'M 

_V-,.  ' ■.  '■ 

sV  s - ,;  '.  : 's'  1 ...  H;i  '-  *.  i 


I'Ar* 

•C?‘Tl 


m 


' 

ife'w.Sji 

V,' 

! ^ 


V'fKi 


w 


^Uv- 


’•^.n  • • 


i/>' . ", 


■ vA* 


't- 


'■'  ?■  i- 


’•A  .-  ”<•- 


VV<V-V 


.*  -#!r  • -f5  *:*  ^ 


m 


. '*^^^^ 

iftt'.  4t 


*h  V. 


?'^v*- 'i 


1!. 

<■-  ■ .'"V -;a  - ■ ■ ‘',V'.  ■ ■•-■  'ii  ,’i'..-v 

■■•'.■SfiTS  * ’.M' 


,r  • ■ ' - ■' 

.:?!•  ■ ■ '*v 

,.ii  ■-•.r'^' 

>._.-*  ,v.. 


5^r''V 


Vs'i’.-J^- 


■Vv.i 


Oi? 


-fcv; 


•s 


- *•< 


■rs*. 


r’:'s£5 

'■■.5Si*'i 


wIe 


tCiJy,. 


■3'^  .— '. 


:^:i 


^y,,y.v-. 


s , i » ^ 

; 


Earth  Systems 

Southwest 


February  19,  2010  DRAFT 

First  Solar  Electric,  EEC 
1 1 1 1 Broadway,  4”'  Floor 
Oakland.  California  94607 

Attention:  Mr.  Robert  Flolbrook 


79-8 1 1 B Country  Club  Drive 
Bermuda  Dunes,  CA  92203 
(760)345-1588 
(800)  924-7015 
FAX  (760)  345-7315 

File  No.:  11666-01 
Doe.  No.:  10-02-744 


Project:  Desert  Sunlight  Project 

Proposed  550  MW  Solar  Project 

Desert  Center,  Riverside  County,  California 

Subject:  Estimate  of  Desert  Pavement  Coverage 

As  requested  by  Mr.  Robert  Flolbrook  on  February  17,  2010,  Earth  Systems  Southwest  [ESSW]  is 
providing  an  estimate  of  the  percent  coverage  of  the  project  site  by  desert  pavement.  We  have  utilized 
preliminary  soil  mapping  by  ECORP  (unpublished),  regional  geologic  maps  and  a cursory  site  visit  by 
our  senior  engineering  geologist  (on  February  19,  2009)  to  correlate  surficial  data  and  observations. 

For  the  purposes  of  this  preliminary  estimate,  desert  pavement  is  categorized  as  moderate  to  strong  and 
weak.  Moderate  to  strong  pavement  is  indicative  of  complete  to  nearly  complete  rock  clasts  coverage  on 
the  surface  with  minimal  soil  exposed.  Weak  desert  pavement  is  where  there  is  predominantly  more  soil 
exposed  than  rock  clasts. 

For  this  project,  the  moderate  to  strong  desert  pavement  is  exposed  in  areas  where  older  alluvial  soils 
have  been  mapped,  including  the  southwest  and  northwest  portions  of  the  property.  We  estimate  that  in 
these  areas,  discounting  localized  stream  channel  deposits  and  sheet  flow  deposits,  that  the  moderate  to 
strong  pavement  areas  encompass  approximately  20  to  30  percent  of  the  project. 

Elsewhere  within  the  mapped  younger  alluvial  deposits,  which  include  sheet  flow  deposits,  stream 
channel  deposits,  aeolian  sands,  and  undifferentiated  younger  alluvium,  localized  areas  of  weak  desert 
pavement  exist  within  or  between  the  more  defined  drainage  courses.  We  estimate  that  within  the 
younger  alluvial  areas  that  about  5 to  15  percent  of  the  site  has  a weakly  developed  desert  pavement. 

If  you  have  any  questions  or  require  additional  infonnation,  please  contact  this  office  at  your 
convenience. 


Respectfully  submitted, 

EARTH  SYSTEMS  SOUTHWEST 


Craig  S.  Hill, 

CE  38234 

Lcttcr/mss/csh/ajm 

Distribution:  2/First  Solar  Electric,  EEC 

2/BD  File 


9 


9 


Appendix  G 
Water  Resources  Studies 


J 


J 


storm  Water  Hydrology  Report 

for  Solar  Farm  Layout  A 


9 


9 


Desert  Sunlight  Solar  Farm  - 
Alternative  A 

Storm  Water  Hydrology  Report:  Hydrologic,  Hydraulic, 
Sediment  Transport  and  Scour  Analyses 

Project  Site: 

Desert  Sunlight  Solar  Farm 
Riverside  County,  California 

Prepared  for: 

First  Solar  Inc. 

1111  Broadway,  4th  Floor 
Oakland,  California  94607 

Prepared  by: 
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1 EXECUTIVE  SUMMARY 

AECOM  has  conducted  hydrologic,  hydraulic,  sediment  transport  and  scour  analyses  of  storm  water  for 
Solar  Farm  Site  - Alternative  A of  the  First  Solar,  Inc,  Desert  Sunlight  Solar  Farm  (DSSF  or  Project).  The 
objectives  of  this  Storm  Water  Hydrology  Report  (Report)  are: 

1 . Establish  design  basis  for  the  DSSF  solar  farm  (Alternative  A)  improvements  and  infrastructure 
from  a conservative  (100-year)  storm  water  event. 

2.  Verify  that  a low  impact  development  measure  (decompaction)  with  an  additional  measure  will 
mitigate  the  hydrological  impact  to  the  upstream  and  downstream  properties  from  the  DSSF  solar 
farm  (Alternative  A)  improvements  and  infrastructure  for  a 10-year  storm  water  event; 

The  significant  results  of  the  modeling  determined  that: 

1 . Results  of  the  hydrologic  analysis  for  the  DSSF  development  indicated  that  implementing 
decompaction  of  the  areas  between  the  panels  will  reduce  the  post  development  hydraulic 
conditions  to  within  +/-5%  of  the  pre-development  hydraulic  conditions.  An  additional  on-site 
mitigation  measure  such  as  basins  with  rip-rap  protection,  check  dams  or  strip  detention  basins 
can  be  implemented  to  retain  the  remaining  excess  total  off-site  storm  water  volume  increase. 
Please  note  that  the  accuracy  of  the  model  is  approximately  +/-  5%  and  so  the  differences  (i.e. 
within  5%)  calculated  by  the  model  are  within  this  range. 

2.  Results  of  the  hydrologic  analysis  for  the  DSSF  post-development  grading  design  without  the 
addition  of  mitigation  measures  indicated  that,  in  general,  storm  water  off-site  peak  flow  rates  and 
volumes  increased  6.7%  and  5.5%,  respectively  for  the  10-year  storm  event.  On-site  velocities 
increased  19.4%  and  flow  depths  decreased  7.1%,  as  compared  to  the  pre-development  existing 
conditions  for  the  10-year  storm  event. 

3.  Results  of  the  hydrologic  analysis  for  post-development  design  that  only  includes  a decompaction 
mitigation  measure  indicated  that  the  storm  water  off-site  peak  flow  and  volume  increased  2.6% 
and  2.5%,  respectively  for  the  10-year  storm  event.  On-site  velocity  increased  19.4%and  peak 
flow  depth  decreased  7,1%,  as  compared  to  the  existing  conditions  for  the  10-year  storm  events. 
The  additional  storm  water  peak  volume  is  reduced  by  decompaction  of  soils,  which  is  the  most 
significant  measure  to  mitigate  post-development  conditions  to  within  +/-  5%  of  the  pre- 
development conditions. 

4.  Results  of  the  hydrologic  analysis  for  post-development  design  that  only  includes  a rip-rap 
mitigation  measure  found  that  for  the  10-year  storm  event,  storm  water  total  outflow  volume  and 
peak  flow  depth  increased,  resulting  in  decreases  in  the  peak  flow  and  peak  velocity,  compared 
to  the  pre-development  existing  conditions.  The  storm  water  total  volume  and  depth  increased 
5.5%  and  7.1%,  for  the  10-year  storm  event.  The  peak  flow  and  peak  velocity  decreased  3.0% 
and  6.5%for  the  10-year  storm  event. 

5.  The  addition  of  mitigation  measures  such  as  basins  with  rip-rap  protection,  check  dams,  or  strip 
detention  basins  to  the  DSSF  development  in  addition  to  decompaction,  will  address  excess  post- 
development hydraulic  impacts  that  are  not  addressed  by  decompaction.  These  additional 
measures  are  based  on  implementing  storm  water  best  management  practices  and  have  not 
been  rigorously  modeled,  however  they  would  be  designed  to  retain  excess  total  off-site  storm 
water  volume.  The  intent  of  an  additional  mitigation  measure  is  to  reduce  overall  flow  depths, 
velocities  and  outflow  volume  by  detaining  run-on  storm  water  volume.  The  additional  measures 
would  also  be  successful  at  reducing  potential  increases  in  sediment  transport  and  would  be 
designed  to  retain  the  excess  total  volume  capacity  which  is  on  the  order  of  50  ac-ft  for  the  10- 
year  storm  event. 

6.  Results  of  the  sediment  transport  analysis  for  post-development  determined  that  the  average 
degradation  for  the  100-year  and  the  10-year  storm  event  within  the  project  site  does  not  change 
(the  difference  is  0.0%)  for  future  conditions.  The  average  degradation  depth  for  the  10-year 
storm  would  be  0.01  feet  (i.e.,  general  scour). 
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7.  Results  of  the  total  scour  analysis  for  post-development  found  that  the  average  on-sIte  scour 
depth  would  be  0.8  to  1 .3  feet  at  the  base  of  the  PV  supports  for  the  1 00-year  storm,  depending 
on  the  angle  of  flow  to  the  supports.  Placement  of  riprap  will  provide  a less  significant  benefit  to 
mitigate  for  additional  runoff.  However,  riprap  placed  at  the  base  of  each  support  structure  will 
help  reduce  the  effects  of  local  scour  and  lower  storm  water  runoff  velocities. 

8.  Results  of  the  qualitative  fluvial  geomorphologic  analysis  indicates  existing  areas  of  relatively 
inactive  sediments  characterized  by  desert  pavement  and  more  active  areas  consisting  of  finer 
sand  and  gravel.  The  changes  to  the  site  resulting  from  Project  development  will  create  an  area 
that  has  consistent  compaction,  soil  type  and  grading  compared  to  existing  conditions.  It  Is 
anticipated  that  these  changes  will  create  a geologic  environment  conducive  to  the  formation  of 
shallow  channels  up  to  two  feet  or  less  in  depth  (i.e.  long-term  scour).  This  long  term  scour  can 
be  mitigated  by  periodic  monitoring  to  identify  changes  to  the  site  grading  and  maintenance 
activities  as/if  needed  to  restore  design  conditions. 

9.  Along  with  the  mitigation  measures,  a Monitoring  and  Response  Plan  will  be  prepared  and 
submitted  to  the  BLM.  The  Monitoring  and  Response  Plan  will  indicate  the  procedures  that  will  be 
followed  to  mitigate  potential  impacts  to  the  site  structures,  storm  water  infrastructure  or  site 
grading  that  can  occur  from  iocal  scour,  sediment  transport  and  long  term  degradation  (i.e.  fluvial 
geomorphology)  during  the  operation  of  the  DSSF. 
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2 INTRODUCTION 

AECOM  has  conducted  a hydrologic,  hydraulic,  sediment  transport  and  scour  analyses  of  storm  water 
conditions  within  and  around  Solar  Farm  Site  - Alternative  A of  the  Desert  Sunlight  Solar  Farm  (DSSF  or 
Project)  for  First  Solar,  Inc.  The  DSSF  Is  a future  550  MW  solar  photovoltaic  (PV)  electric  generating 
facility.  The  Project  is  located  in  Riverside  County  on  public  lands  under  the  jurisdiction  of  the  Bureau  of 
Land  Management  (BLM).  This  report  provides  a site  description  which  includes  an  overview  of  the 
Project  and  its  environment  (climate,  geology,  land-use/soil-type,  drainage  areas),  and  a specific  section 
on  fluvial  geomorphology.  A quantitative  hydrologic,  hydraulic  and  sediment  transport  analysis  was 
conducted  using  several  computer  models.  In  addition,  scour  evaluation  was  performed  to  assess  scour 
potential  around  the  PV  support  structures. 

The  objectives  of  the  Report  are: 

1 . Establish  design  basis  for  the  DSSF  solar  farm  (Alternative  A)  improvements  and 
infrastructure  from  a conservative  (100-year)  storm  water  event. 

2.  Verify  that  a low  impact  development  measure  (decompaction)  with  an  additional  measure 
will  mitigate  the  hydrological  impact  to  the  upstream  and  downstream  properties  from  the 
DSSF  solar  farm  (Alternative  A)  Improvements  and  Infrastructure  for  a 10-year  storm  water 
event; 

The  100-year  storm  was  used  to  focus  on  the  storm  water  impacts  on  the  development,  and  10-year 
storm  was  used  to  evaluate  impacts  of  the  development  on  the  storm  water  and  sediment  transport 
characteristics  of  the  site.  During  a1 00-year  storm  event,  the  magnitude  of  the  run-off  is  significant 
resulting  in  highest  potential  of  structural  Impact;  however,  the  difference  in  run-off  between  pre  and  post- 
development is  higher  during  the  10-year  storm,  which  is  more  probable  to  occur  during  the  design  life  of 
the  project.  During  the  10-year  storm  event,  the  percent  difference  is  not  overwhelmed  by  the  shear 
amount  of  run-off  volume  associated  with  100-year  event,  which  quickly  saturates  the  ground  and  effect 
of  Infiltration  capacity  diminishes.  Therefore,  using  the  100-year  event  to  evaluate  storm  water  impacts  on 
the  development  and  the  10-year  storm  event  to  evaluate  post-development  stormwater  and  sediment 
transport  characteristics  represents  a conservative  approach  to  understanding  the  potential  for 
stormwater  impacts  both  on  the  Project  and  to  the  upstream  and  downstream  properties. 

The  storm  water  analysis  was  based  on  the  Riverside  County  Flood  Control  and  Water  Conservation 
District  Hydrology  Manual,  which  uses  a 100-year  storm  event  under  antecedent  moisture  conditions 
(AMC)  II  criteria  for  the  design  basis  criteria.  A 10-year  storm  event  was  analyzed  in  addition  to  the  100- 
year  storm  event  in  order  to  evaluate  the  more  probable  event  that  will  be  experienced  in  the  Project’s 
lifespan. 

The  Report  presents  the  results  of  a detailed  hydrologic  analysis  and  hydraulic/sediment-transport  model 
of  the  DSSF  for  the  existing  (i.e.,  pre-development)  conditions.  It  also  includes  the  results  of  a watershed 
analysis  that  encompasses  areas  immediately  upstream  and  downstream  of  the  DSSF  to  determine  and 
evaluate  the  Project’s  potential  on-site  and  off-site  peak  flows  during  design  storm  events.  The  detailed 
analysis  calculated  off-site  peak  flow  rate,  off-site  peak  flow  volume,  maximum  and  average  on-site  peak 
flow  depth,  and  on-site  peak  and  average  flow  velocity.  The  off-site  peak  flow  rate  and  volume  are 
determined  at  the  downstream  boundary  of  the  model,  which  is  approximately  1/4  mile  south  of  the 
southern  boundary 

This  report  includes  the  results  of  the  initial  hydraulic  analysis  that  modeled  the  pre-development 
conditions  and  compared  them  to  the  post-development  conditions  based  on  the  Project's  grading  design 
submitted  as  part  of  the  Project  Description  on  March  19,  2010.  The  primary  concepts  relating  to  storm 
water  characteristics  that  were  incorporated  into  this  DSSF  grading  design  were  contour  grading.  The 
intent  of  the  contour  grading  concept  is  to  smooth  the  existing  surface  into  consistent  graded  slopes. 
Existing  slopes  on-site  will  be  maintained  such  that  the  average  cut/fill  over  the  entire  site  is 
approximately  5-inches.  The  results  of  this  comparison  are  discussed  in  Section  4. 

The  hydraulic  analysis  models  the  post-development  conditions  based  on  the  Project’s  grading  design 
that  incorporates  a decompaction  mitigation  measure.  The  intent  of  the  de-compaction  concept  is  to 
restore  the  soil  infiltration  capacity  to  the  pre-development  state.  De-compaction  will  be  applied  to  the 
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areas  between  the  rows  of  PV  panels  that  were  compacted  during  PV  support  structure  and  panel 
installation.  The  results  of  this  comparison  are  discussed  in  Section  5. 

Section  5.4  also  includes  discussions  of  other  mitigation  measures  that  are  proposed  to  be  in  addition  to 
the  decompaction  mitigation  measure.  These  additional  mitigation  measures  are  recognized  to  have 
beneficial  effects  to  the  Project  storm  water  characteristics,  but  are  not  as  effective  as  the  decompaction 
mitigation  measure.  Therefore  these  additional  mitigation  measures  are  discussed  in  qualitative  terms. 

Section  5.5  discusses  the  effect  of  the  Project  development  on  the  storm  water  flows  in  Pinto  Wash. 

Sediment  Transport  characteristics  comparing  the  pre-development  conditions  and  post-development 
conditions  based  on  the  Project’s  grading  design  is  presented  in  Section  6. 

Fluvial  geomorphology  for  the  post-development  conditions  based  on  the  Project’s  grading  design  is 
discussed  in  Section  7. 

Local  scour  at  the  base  of  the  PV  solar  panel  supports  for  the  post-development  conditions  based  on  the 
Project’s  grading  design  is  discussed  in  Section  8. 
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3 PROJECT  SITE  DESCRIPTION 

The  DSSF  is  located  on  a vacant,  largely  undeveloped  and  relatively  flat  tract  of  land  In  the  Chuckwalla 
Valley  area  of  the  Sonoran  Desert  In  eastern  Riverside  County,  approximately  four  miles  north  of  the  rural 
community  of  Tamarisk  Park  and  six  miles  north  of  the  1-10  freeway  and  the  rural  community  of  Desert 
Center.  The  inactive  Eagle  Mountain  Mine  and  the  boundary  of  Joshua  Tree  National  Park  are  located 
approximately  1.5  miles  west  and  1.4  miles  east  of  the  DSSF,  respectively.  The  future  DSSF  location  is 
shown  on  Figure  1 . 

Eagle  Mountain  Road,  Kaiser  Road,  a paved  road,  and  Eagle  Mountain  Railroad  run  from  the  Eagle 
Mountain  Mine  along  the  southwest  portion  of  the  DSSF  before  continuing  south.  Because  the  mine  is  no 
longer  in  operation,  the  various  local  roadways  are  lightly  traveled. 

Three  existing  transmission  lines  pass  through  the  DSSF  site.  An  existing  230-kV  transmission  line  and  a 
33-kV  distribution  line,  both  owned  by  the  Metropolitan  Water  District  of  Southern  California  (MWD),  run 
along  Power  Line  Road  and  traverse  the  DSSF. 

3.1  Proposed  Development 

The  DSSF,  as  proposed  by  First  Solar,  will  be  a solar  photovoltaic  (PV)  energy  generating  facility 
producing  550  Megawatt  AC  (MWAC).  The  solar  farm  will  occupy  approximately  4,090  acres  and  includes 
the  solar  arrays,  an  on-site  substation,  access  roads,  a monitoring  and  maintenance  facility,  and  other 
support  facilities. 

The  First  Solar  PV  modules,  of  which  there  will  be  a total  of  approximately  8.4  million  on-site,  are 
mounted  on  module  framing  assemblies  made  of  steel,  each  holding  16  modules  and  measuring 
approximately  eight  (8)  feet  wide  by  16  feet  long.  PV  module  assemblies  are  attached  at  an  angle  to 
vertical  steel  piles  that  are  spaced  eight  (8)  feet  center-to-center  and  are  driven  into  the  ground  to  a depth 
of  four  (4)  to  seven  (7)  feet  below  grade.  Each  steel  pile  is  a single  W6x9  “I”  beam.  Once  mounted,  the 
front  of  each  PV  module  assembly  will  be  approximately  1 .5  feet  above  grade,  while  the  rear  will  be 
approximately  five  (5)  to  six  (6)  feet  above  grade. 

The  PV  modules  are  electrically  connected  by  wiring  harnesses  running  along  the  bottom  of  each 
assembly  to  combiner  boxes  that  collect  power  from  several  rows  of  modules.  The  combiner  boxes  feed 
DC  power  from  the  modules  to  the  Power  Conversion  Station  (PCS)  via  underground  cables.  The 
inverters  in  the  PCS  convert  the  DC  electric  input  into  AC  electric  output  and  the  isolation  transformer 
steps  the  current  up  for  on-site  transmission  of  the  AC  power  to  the  PV  combining  switchgear  (PVCS).  The 
PVCS  collects  the  power  for  transmission  to  the  Substation. 

3.2  Climate 

The  National  Oceanic  and  Atmospheric  Administration  (NOAA)  Atlas  14,  which  was  used  to  estimate 
precipitation  frequency  for  the  hydrologic  model,  defines  southwestern  California  as  a semi-arid  region. 
The  Riverside  County  Flydrology  Manual  describes  the  inland  valley  and  desert  areas  as  extremely  hot 
and  dry  during  the  summer  months  and  moderate  during  the  winter.  The  mean  seasonal  precipitation  is 
three  inches  in  the  eastern  desert  regions  and  35  to  40  inches  in  the  San  Bernardino  and  San  Jacinto 
Mountains.  There  are  three  types  of  storms  within  the  region:  (1)  general  winter  storms,  (2)  general 
summer  storms  and  (3)  high  intensity  thunderstorms.  General  winter  storms  originate  as  tropical  cyclones 
(warm  Pacific  air  masses)  that  occur  in  the  late  fall  or  winter  months.  Fligh  rates  of  precipitation  occur  over 
the  interior  mountain  ranges  but  precipitation  decreases  rapidly  over  the  desert  areas.  General  summer 
storms  can  result  in  heavy  precipitation  and  have  durations  of  several  days.  These  typically  occur 
between  the  months  of  July  and  September  as  a result  of  tropical  air  masses  from  either  the  Gulf  of 
Mexico  or  the  South  Pacific  Ocean.  Thunderstorms  that  generate  extremely  high  precipitation  rates  for 
short  durations  can  occur  at  any  time  of  year. 

3.3  Geology 

Regional  and  site  surficial  geology  are  discussed  in  the  2007  “Phase  1 Geologic  Reconnaissance  Report” 
prepared  for  the  Project  by  Eberhart/United  Consultants  (EUC).  The  site  is  located  within  the 
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southwestern  portion  of  the  Mojave  Desert  Geomorphic  Province  of  southern  California.  The  San 
Andreas  Fault  defines  the  southwestern  boundary  of  the  Geomorphic  Province  while  the  Garlock  Fault 
forms  the  boundary  to  the  north.  The  Mojave  is  a broad  interior  region  of  isolated  mountain  ranges 
separated  by  expanses  of  desert  plains.  It  has  an  interior  enclosed  drainage  and  many  playas.  The 
proposed  DSSF  site  is  located  in  the  Chuckwalla  Valley,  which  is  formed  from  multiple  alluvial  fans 
disseminating  from  the  Eagle  Mountains  in  the  west  and  the  Coxcomb  Mountains  in  the  east.  The  Pinto 
Wash  bisects  the  valley  and  forms  the  eastern  boundary  of  the  solar  farm  site. 

3.4  Land  Use  and  Soil  Type 

Available  data  indicates  that  land  use  activities  at  the  DSSF  site  have  remained  relatively  consistent  over 
the  past  30  to  40  years.  Several  small  agricultural  plots  have  been  established  in  the  vicinity  of  the  site 
with  the  use  of  irrigation.  The  site  itself  has  remained  as  largely  undeveloped  desert  with  sparse 
vegetation. 

Field  reconnaissance  by  EUC  in  2007  investigated  the  surficial  sediments  at  the  site.  Two  distinct 
sediment  types  were  present,  one  associated  with  areas  of  desert  pavement  and  the  other  with  more 
active  wash  sediments.  EUC  collected  samples  with  a hand  auger  at  three  locations  within  the  proposed 
DSSF  site.  Table  1 below  summarizes  the  sediment  characteristics. 


Table  1.  Surficial  Sediment  Summary 


Sample 

ID 

Location 

Depth 

(ft) 

D50 

(mm) 

Description 

A 

Southwest 

- 

- 

Well  graded  gravel  (desert  pavement)  grading  into  well 
sorted  sand  with  gravel 

C 

Northwest 

0 to  0.5 

9.5 

Well  graded  gravel  (desert  pavement)  grading  into  well 
sorted  sand  with  gravel 

C 

Northwest 

0.5  to 
1.5 

0.8 

Well  sorted  sand  with  gravel 

J 

South 

2.0  to 
4.5 

1.5 

Well  graded  sand  with  gravel 

3.5  Drainage  Areas  and  Extent  of  the  Modeling 

The  major  drainage  in  the  vicinity  of  the  DSSF  is  the  Pinto  Wash.  The  Pinto  Wash  is  located  along  the 
eastern  boundary  of  the  DSSF,  continues  southeast  across  undeveloped  land,  and  drains  into  Palen  Dry 
Lake  to  the  east  of  the  DSSF.  Figure  2 shows  a map  of  the  model  extents  for  both  the  hydrologic  and 
hydraulic  models.  The  basin  delineation  and  model  extents  were  developed  utilizing  automatic  basin 
delineation  tools  available  in  the  U.S.  Environmental  Protection  Agency’s  (EPA)  BASINS  software. 
Elevations  from  the  United  States  Geological  Survey’s  (USGS)  National  Elevation  Dataset  were  used  for 
development  of  the  model  hydrology,  which  is  discussed  further  in  the  following  section. 
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4 HYDROLOGIC  ANALYSIS 

A two-dimensional  (2D)  model  was  constructed  to  simulate  flow  patterns  and  sediment  transport  within 
the  DSSF.  The  hydrologic  component  of  the  2D  model  was  developed  in  HEC-HMS,  a product  of  the 
Hydrologic  Engineering  Center  (HEC)  within  the  U.S.  Army  Corps  of  Engineers.  The  hydrologic  analysis 
was  performed  using  AMC  II  conditions  utilizing  guidelines  outlined  in  the  Riverside  County  Flood  Control 
and  Water  Conservation  District  Hydrology  Manual.  The  hydrologic  analysis  was  repeated  for  the  10-year 
storm  event  incorporating  various  mitigation  measures. 

4.1  Hydrologic  Analysis 

The  Riverside  County  Manual  refers  to  the  NCAA  Atlas  2 for  rainfall  data.  However,  NOAA  has 
superseded  this  source  with  Atlas  14  in  the  Project  area.  The  website  associated  with  NOAA  Atlas  14  can 
provide  rainfall  intensity-duration-frequency  (IDF)  curves  for  any  location  based  on  latitude  and  longitude. 
The  approximate  coordinates  of  the  DSSF  site  were  entered  into  the  website  to  develop  rainfall  totals  for 
the  100-  and  10-year  storm  events.  A rainfall  distribution  was  not  specified  by  Riverside  County; 
therefore,  the  balanced  distribution  recommended  by  the  San  Bernardino  County  Hydrology  Manual 
(August  1986)  was  used  for  the  analysis. 

The  Soil  Conservation  Service  (SCS)  curve  number  methodology  was  used  to  estimate  flows  to  the 
hydraulic  model.  Curve  numbers  ranging  from  79  in  upstream  areas  to  63  in  downstream  areas  were 
used  for  delineated  basins.  These  curve  numbers  reflect  AMC  II,  or  normal  moisture,  conditions  as 
specified  by  the  Riverside  County  Manual.  An  initial  abstraction  of  0.15  was  used.  Lag  times  were 
calculated  using  the  curve  number  method. 

Hydrologic  information  was  entered  into  HEC-HMS,  which  was  then  used  to  generate  flows  to  the 
hydraulic  model.  Figure  3 presents  the  rainfall  hyetograph  at  the  Project  site  and  Figure  4 shows  the 
estimated  total  storm  water  peak  flow  running  onto  the  entire  project  site  over  time  during  the  100-year 
and  10-year  storm  events.  A summary  of  the  hydrologic  analysis  is  contained  below  in  Table  2. 


Table  2.  Hydrologic  Analysis  Summary 


Parameter 

Value 

Value 

Design  Storm  Frequency 

100-year 

1 0-year 

Peak  Rainfall  Depth 

0.72  inches  in  5 minutes 

0.31  inches  in  5 minutes 

Total  Rainfall  Depth 

3.58  inches 

1.96  inches 
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5 HYDRAULIC  ANALYSIS 

Flow  and  sediment  transport  within  the  study  area  were  simulated  using  FLO-2D.  FLO-2D  Is  a two- 
dimensional  model  designed  to  simulate  unconfined  overland  flows.  The  extents  of  the  FLO-2D  model  are 
shown  in  Figure  2 and  include  Solar  Farm  Site  - Alternative  B as  well  as  the  Pinto  Wash  area 
immediately  to  the  east.  The  northern  and  southern  boundaries  of  the  model  were  determined  based  on 
the  path  of  water  flow  as  per  the  USGS  National  Elevation  Dataset.  The  upstream  boundary  extends 
approximately  two  miles  upstream  of  the  DSSF  to  establish  flow  patterns  and  sediment  loads  flow 
entering  the  site.  The  downstream  boundary  condition  was  set  over  half  a mile  downstream  so  that  the 
downstream  boundary  condition  would  not  affect  flows  on  the  Project  site.  FLO-2D  model  grid  cells  were 
set  to  dimensions  of  200-feet  by  200-feet. 

Four  configurations  were  analyzed:  (1)  existing  conditions,  (2)  proposed  or  future  (post-development) 
conditions,  (3)  proposed  or  future  conditions  with  soil  decompaction  and  (4)  proposed  or  future  conditions 
with  rip-rap.  Future  conditions  were  modeled  without  stormwater  mitigation  measures  and  with  the 
inclusion  of  a storm  water  mitigation  measure  in  the  form  of  either  soil  decompaction  or  rip-rap. 

5.1  Inputs  and  Assumptions 

Light  Detection  and  Ranging  (LIDAR)  topographic  survey  data  was  collected  within  the  DSSF.  The  LIDAR 
data  was  combined  with  USGS  elevation  data  to  populate  the  2D  model  grid  with  elevations.  These 
elevations  represent  the  existing  conditions  of  the  site.  For  this  analysis  the  same  topographic  data  was 
used  for  both  existing  and  proposed  or  future  (post-development)  conditions.  Using  the  LIDAR  data  for 
both  existing  and  future  conditions  will  show  the  hydraulic  changes  at  the  project  site  as  a result  of 
grading  and  compaction  by  changing  only  the  Manning’s  roughness  and  infiltration  parameters.  The 
grading  plan  would  not  greatly  affect  the  model  elevations  that  are  averaged  within  the  200  foot  by  200 
foot  grid  elements  created  in  FLO-2D. 

The  FLO-2D  model  uses  the  Green-Ampt  method  to  simulate  ground  Infiltration.  The  parameters  for  the 
Green-Ampt  method  were  calibrated  using  information  from  the  hydrologic  HEC-HMS  model.  HEC-HMS 
uses  the  Curve  Number  Infiltration  method.  The  volume  of  flow  that  should  runoff  the  site  was  estimated 
in  HEC-HMS.  The  hydraulic  conductivity  in  FLO-2D  was  adjusted  so  that  the  correct  volume  of  flow  was 
generated  in  the  FLO-2D  model.  A curve  number  of  63  (i.e.  barren  land)  was  used  for  the  majority  of  the 
existing  conditions.  The  areas  classified  as  “barren  land”  represent  areas  containing  existing  wash.  The 
areas  of  desert  pavement  that  occur  within  the  project  site  were  assumed  to  have  similar  infiltration 
capacity  as  the  dirt  roads  introduced  for  the  future  conditions  (i.e.  curve  number  72).  Earth  Systems 
Southwest  (ESSW)  provided  an  estimate  that  suggests  approximately  20-30  percent  of  the  total  project 
area  is  covered  in  moderate  to  strong  desert  pavement.  Delineation  of  the  desert  pavement  areas  were 
done  by  EUC  (EUC,  2007).  AECOM  reviewed  EUC’s  delineation  against  recent  aerial  Images  to  confirm 
accuracy.  This  delineation  is  shown  in  Appendix  E the  mapped  desert  pavement  area  is  approximately  30 
percent  of  the  project  site.  The  infiltration  capacity  of  desert  pavement  was  assigned  in  the  area  shown.  It 
should  be  noted  that  approximately  6 (six)  percent  of  the  project  area  is  covered  in  weak  desert 
pavement.  This  area  will  not  be  disturbed  by  the  proposed  development;  the  area  will  not  be  graded  but 
will  be  mowed  to  remove  vegetation.  The  properties  of  desert  pavement  are  discussed  further  in  Section 
7.1,  Fluvial  Geomorphologic  Assessment  Methodology.  A curve  number  of  72  (I.e.  dirt  roads)  was  used 
for  future  conditions  to  account  for  compaction  and  loss  of  vegetation  within  the  DSSF  site.  Outside  the 
project  site  the  existing  conditions  assignment  of  63  representing  barren  land  was  retained. 

A Manning’s  “n”  value  of  0.043  was  used  for  existing  conditions  and  was  based  on  guidelines  established 
by  the  USGS  for  developing  Manning’s  roughness  coefficients  in  floodplains  (USGS  Water-supply  Paper 
2339).  For  the  post-development  conditions,  the  Manning’s  “n”  is  reduced  to  0.034,  reflecting  both  the 
reduction  in  roughness  due  to  smoothing  the  grade  and  removing  existing  vegetation  and  takes  into 
account  the  increase  in  roughness  due  to  the  presence  of  the  piles  supporting  the  solar  panels.  See 
Appendix  B for  a detailed  review  of  the  Manning’s  value  assignments. 


L:\work\1 14785\PROJ\REPORTS\Altemate  A Final  Report\SW040910A.docx 


8 


PROJECT  NO.  60131167 


AECOM 
April  9,  2010 


Desert  Sunlight  Solar  Farm  - First  Solar,  Inc. 

Storm  Water  Hydrology  Report 


5.2  Results:  Future  Conditions 

The  results  presented  in  this  section  show  the  future  hydraulic  conditions  without  stormwater  mitigation 
measures.  The  FLO-2D  model  was  simulated  for  a 48-hour  period  for  the  100-  and  10-year  design  storm 
events.  Plots  of  peak  storm  water  depth  and  velocity  for  both  future  and  existing  conditions  were 
produced  with  the  FLO-2D  model  results.  To  be  conservative  in  terms  of  peak  velocities,  sediment 
transport  was  not  taken  into  account  during  these  simulations.  In  reality,  when  sediment  transport  (scour) 
takes  place  flow  depth  will  increase  and  the  peak  velocities  will  therefore  decrease.  Sediment  transport 
models  were  developed  separately,  the  results  of  the  sediment  transport  analysis  can  be  found  in  Section 
6.  Sediment  transport  models  were  developed  separately,  the  results  of  the  sediment  transport  analysis 
can  be  found  in  Section  6.  Figure  5 through  Figure  16  present  the  results  of  the  2D  model  without  the 
sediment  transport  module  activated.  The  results  included  on  these  figures  include  the  peak  flow  depth 
and  peak  velocity  at  each  200-foot  by  200-foot  cell  for  both  existing  and  future  conditions,  as  well  as  plots 
for  the  change  in  these  values  between  the  existing  and  future  conditions. 

As  shown  on  Figure  6 the  100-year  future  conditions  model  indicates  that  the  storm  water  peak  flow 
depth  would  be  less  than  2.1  feet  in  the  center  of  the  DSSF  and  towards  the  east  due  to  the  Pinto  Wash. 
In  general,  the  modeling  results  demonstrate  that  there  would  be  very  little  change  (less  than  one  tenth 
(1/10)  foot  of  difference)  in  flow  depth  as  a result  of  Project-related  changes  to  the  site.  Figure  7 presents 
the  difference  in  the  storm  water  peak  flow  depth  at  each  modeling  cell  for  the  post-development  future 
condition  as  compared  to  the  existing  conditions. 

The  modeling  results  also  demonstrate  that  there  would  be  a slight  increase  in  storm  water  peak  flow 
velocities  as  a result  of  the  changes  to  the  Project  site.  Figure  10  presents  the  difference  in  the  storm 
water  peak  velocity  at  each  modeling  cell  for  the  future  conditions  compared  to  the  existing  conditions. 
This  shows  an  increase  in  velocity  of  up  to  eight-tenths  of  a foot  per  second  at  certain  locations  within  the 
DSSF. 

The  increase  in  velocity,  combined  with  the  increased  runoff  due  to  compaction,  will  have  some  impact  on 
the  downstream  peak  flows  and  volumes  from  the  study  area.  A summary  of  the  hydraulic  analysis  for  the 
100-year  storm  is  contained  in  Table  3 below.  In  this  table,  “on-site  location”  essentially  indicates  the 
changes  within  the  Project  site  and  “off-site  location”  indicates  the  impacts  to  the  areas  immediately 
downstream  of  the  DSSF  site. 


Table  3.  Hydraulic  Analysis  Summary:  100-year 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

Change 

Peak  Outflow 

Off-site 

24,81 1 cfs 

26,253  cfs 

1,442  cfs  (5.8%) 

Total  Outflow  Volume 

Off-site 

7,154  acre-ft 

7,319  acre-ft 

165  acre-ft  (2.3%) 

Maximum  Peak  Flow  Depth 

On-site 

2.2  ft 

2.1  ft 

-0.1  ft  (-4.5%) 

Average  Peak  Flow  Depth 

On-site 

0.8  ft 

0.7  ft 

-0.1  ft  (-12.5%) 

Peak  Velocity 

On-site 

4.6  ft/s 

5.4  ft/s 

0.8  ft/s  (17.4%) 

Average  Velocity 

On-site 

2.0  ft/s 

2.2  ft/s 

0.2  ft/s  (10.0%) 

o 
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The  hydraulic  model  results  of  the  10-year  storm  can  be  found  in  Table  4,  below.  Figure  12  shows  the 
grid  element  maximum  flow  depths  and  Figure  13  shows  the  change  in  flow  depth  from  existing  to 
proposed.  The  change  in  peak  flow  depth  decreased  one-tenth  of  a foot  from  existing  to  proposed 
conditions  and  the  average  flow  depth  remained  the  same.  Maximum  velocities  at  each  grid  element  are 
shown  in  Figure  15  and  the  change  in  velocity  is  shown  in  Figure  16.  Peak  flow  velocity  and  average 
velocities  will  increase  as  a result  of  development  for  the  10-year  storm. 


Table  4.  Hydraulic  Analysis  Summary:  10-year 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

Change 

Peak  Outflow 

Off-site 

5,376  cfs 

5,738  cfs 

362  cfs  (6.7%) 

Total  Outflow  Volume 

Off-site 

2,030  acre-ft 

2,142  acre-ft 

112  acre-ft  (5.5%) 

Maximum  Peak  Flow  Depth 

On-site 

1.4  ft 

1.3  ft 

-0.1  ft  (-7.1%) 

Average  Peak  Flow  Depth 

On-site 

0.4  ft 

0.4  ft 

0.0  ft  (0.0%) 

Peak  Velocity 

On-site 

3.1  ft/s 

3.7  ft/s 

0.6  ft/s  (19.4%) 

Average  Velocity 

On-site 

1.2  ft/s 

1.3  ft/s 

0.1  ft/s  (8.3%) 

Table  3 and  Table  4 do  not  reflect  storm  water  mitigation  measures  that  will  be  incorporated  into  the  final 
design  of  the  DSSF.  See  Section  5.3  for  the  model  results  with  incorporated  LID  design  mechanisms. 
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5.3  Results:  Future  Conditions  with  Storm  Water  Mitigation  Measures 

The  results  presented  in  this  section  show  the  future  hydraulic  conditions  with  decompaction  or  rip-rap  as 
stormwater  mitigation.  The  FLO-2D  model  was  simulated  for  a 48-hour  period  for  the  100-  and  10-year 
design  storm  events.  Infiltration  rates  were  adjusted  to  represent  decompaction  of  the  soil  between  the 
rows  of  the  arrays.  Plots  of  peak  storm  water  depth  and  velocity  for  both  future  and  existing  conditions 
were  produced  with  the  FLO-2D  model  results.  To  be  conservative  in  terms  of  peak  velocities,  sediment 
transport  was  not  taken  into  account  during  these  simulations.  Sediment  transport  models  were 
developed  separately,  the  results  of  the  sediment  transport  analysis  can  be  found  in  Section  6. 

The  goal  of  the  design  is  to  minimize  the  change  of  hydraulics  and  sediment  transport.  Since  the  results 
of  the  future  conditions  modeling  analysis  (presented  in  Section  5.2)  has  not  achieved  this  goal,  additional 
storm  water  mitigation  measures  were  modeled  to  determine  the  effect  of  each  measure  on  the  changes 
to  post  development  hydraulic  conditions.  Low  Impact  Development  types  of  storm  water  and  erosion 
control  measures  including  decompaction  of  the  soil  after  array  installation  or  placement  of  rip-rap  were 
identified  and  modeled  in  order  to  reduce  post-development  hydraulic  parameters. 

5.3. 1 Results:  Future  Conditions  with  Decompaction  Mitigation  Measure 

The  second  mitigation  measure  modeled  involves  decompacting  the  soil  after  the  arrays  have  been 
installed.  Soil  decompaction  would  be  implemented  between  the  rows  of  tables  within  each  of  the  arrays. 
The  decompaction  operation  will  restore  the  infiltration  to  the  pre-development  original  state.  The  intent  of 
the  decompaction  mitigation  measure  is  to  increase  the  post-development  soil  infiltration  that  results  in  a 
lower  total  storm  water  outflow  volume. 

For  the  project  areas  located  on  existing  desert  pavement,  the  decompaction  measure  is  not  anticipated 
to  restore  the  pre-development  conditions.  Project  areas  that  are  currently  covered  with  desert  pavement 
already  have  a low  infiltration  capacity.  Although  the  decompaction  measure  is  intended  to  increase  post- 
development soil  infiltration,  the  decompaction  measure  is  not  anticipated  to  significantly  change  the 
infiltration  capacity  as  compared  to  pre-development  conditions  for  desert  pavement  areas. 

The  values  presented  in  Table  5 are  the  results  from  simulating  decompaction  of  37.3%  of  the  total 
project  site.  This  percentage  was  calculated  based  on  the  current  array  configuration  and  site  layout  that 
allows  for  approximately  9.4  feet  of  the  area  between  rows  to  be  decompacted  with  an  allowance  to 
minimize  damage  to  the  panels  . Figure  17  shows  the  maximum  peak  flow  depths.  Figure  18  shows  the 
change  in  maximum  peak  flow  depth.  Figure  19  shows  the  maximum  peak  velocity  and  Figure  20  shows 
the  change  in  peak  velocity.  The  change  in  total  outflow  volume  was  reduced  from  165  to  76  acre-feet  or 
a 1.1%  increase  from  existing  conditions  when  decompaction  was  considered. 


Table  5.  Hydraulic  Analysis  Summary:  100-year  with  Decompaction 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

with 

Decompaction 

Measure 

Change 

Peak  Outflow 

Off-site 

24,81 1 cfs 

26,070  cfs 

1,259  cfs  5.1% 

I Total  Outflow  Volume 

Off-site 

7154  acre-ft 

7,230  acre-ft 

76  acre-ft  1.1% 

I Maximum  Peak  Flow  Depth 

On-site 

2.2  ft 

2.1  ft 

-0.1  ft -4.5% 

j Average  Peak  Flow  Depth 

On-site 

0.8  ft 

0.7  ft 

-0.1  ft -12.5% 

Peak  Velocity 

On-site 

4.6  ft/s 

5.3  ft/s 

0.7  ft/s  15.2% 

Average  Velocity 

On-site 

2.0  ft/s 

2.2  ft/s 

0.2  ft/s  10.0% 

o 
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The  10-year  decompaction  simulation  resulted  in  a change  in  total  outflow  volume  of  50  acre-feet  or  a 
2.5%  increase  from  existing  conditions.  Figure  21  shows  the  maximum  peak  flow  depths,  Figure  22 
shows  the  change  in  maximum  peak  flow  depth.  Figure  23  shows  the  maximum  peak  velocity  and  Figure 
24  shows  the  change  in  peak  velocity. 


Table  6.  Hydraulic  Analysis  Summary:  10-year  with  Decompaction 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

with 

Decompaction 

Measure 

Change 

Peak  Outflow 

Off-site 

5,376  cfs 

5,517  cfs 

141  cfs  2.6% 

Total  Outflow  Volume 

Off-site 

2,030  acre-ft 

2,080  acre-ft 

50  acre-ft  2.5% 

Maximum  Peak  Flow  Depth 

On-site 

1.4  ft 

1.3  ft 

-0.1  ft -7.1% 

Average  Peak  Flow  Depth 

On-site 

0.4  ft 

0.4  ft 

0.0  ft  0.0% 

Peak  Velocity 

On-site 

3.1  ft/s 

3.7  ft/s 

0.6  ft/s  19.4% 

Average  Velocity 

On-site 

1.2  ft/s 

1.3  ft/s 

0.1  ft/s  8.3% 

The  results  presented  in  Table  5 and  Table  6 do  not  include  sediment  transport  functions. 


5.3.2  Results:  Future  Conditions  with  Rip-Rap  Mitigation  Measure 

The  addition  of  rip  rap  to  the  final  graded  surface  was  identified  as  the  first  mitigation  measure  to  reduce 
the  hydraulic  effects  of  proposed  development  at  the  DSSF  site.  Placing  riprap  on  the  final  graded 
surface  at  the  project  site  increases  the  Manning’s  roughness  values  for  the  post-development  condition 
as  well  as  protects  the  array  supports  from  localized  scour  (See  Section  8).  This  measure  will  counteract 
the  reduction  in  the  Manning’s  roughness  from  pre-  to  post-development  conditions  that  occurs  from 
vegetation  removal  during  DSSF  grading  activities.  The  intent  of  this  measure  is  to  return  the  post- 
development roughness  to  the  value  of  the  existing  conditions.  The  model  assumes  a 6-inch  rip-rap,  108 
ft  across  placed  in  every  200  ft  cell  (i.e.  54%  of  the  project  area),  following  the  graded  contours. 

It  is  reasonable  to  assume  that  the  placement  of  rip-rap  would  increase  the  Manning’s  roughness  value 
across  the  DSSF  site.  If  the  overall  site  post-development  roughness  is  increased  by  0.005  (to  a total 
value  of  0.39)  for  the  100-year  event,  the  change  in  flow  depth  and  velocity  from  pre  to  post-development 
would  be  significantly  decreased  compared  to  post-development  results  without  mitigation  measures. 
Assuming  that  the  placement  of  rip-rap  increases  the  post-development  roughness  value  to  0.39,  the 
changes  in  peak  outflow  and  total  outflow  volume  from  the  pre  to  post-development  conditions  for  the 
100-year  storm  event  would  limit  the  change  to  less  than  5%.  Figure  25  shows  the  maximum  flow  depths 
for  each  grid  element  and  Figure  26  shows  the  difference  from  existing  conditions.  The  maximum  peak 
flow  depth  increased  by  one-tenth  of  a foot  and  the  average  peak  flow  depth  remained  the  same  as 
existing  conditions.  Peak  velocity  and  average  velocity  remained  the  same  for  existing  and  proposed 
conditions.  Figure  27  shows  the  maximum  velocities  at  each  grid  element  and  Figure  28  shows  the 
change  in  velocity.  Table  7,  below,  summarizes  the  hydraulic  analysis  for  the  100-year  storm  using  rip 
rap. 
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Table  7.  Hydraulic  Analysis  Summary:  100-year  with  Rip  Rap 


Parameter 

Location 

Existing 

Conditions 

Future 
Conditions 
with  Rip-Rap 
Mitigation 

Change 

Peak  Outflow 

Off-site 

24,81 1 cfs 

24,954  cfs 

143  cfs  (0.6%) 

Total  Outflow  Volume 

Off-site 

7 1 54  acre-ft 

7,317  acre-ft 

163  acre-ft  (2.3%) 

Maximum  Peak  Flow  Depth 

On-site 

2.2  ft 

2.3  ft 

0.1  ft  (4.5%) 

Average  Peak  Flow  Depth 

On-site 

0.8  ft 

0.8  ft 

0.0  ft  (0.0%) 

Peak  Velocity 

On-site 

4.6  ft/s 

4.6  ft/s 

0.0  ft/s  (0.0%) 

Average  Velocity 

On-site 

2.0  ft/s 

2.0  ft/s 

0.0  ft/s  (0.0%) 

For  the  10-year  storm  event,  several  iterations  of  models  found  that  the  Manning’s  roughness  value 
would  need  to  be  increased  by  0.023  to  decrease  the  effect  of  development.  These  iterations  resulted  in  a 
roughness  value  for  the  post-development  conditions  that  was  higher  than  the  existing  condition  value. 
Figure  29  through  Figure  32  show  the  results  of  the  storm  water  modeling  with  a roughness  value  of  0.57. 
Table  8 shows  the  hydraulic  results  for  the  10-year  storm.  Even  by  increasing  the  site  roughness  value  to 
a value  greater  than  existing  conditions  did  not  limit  the  change  to  less  than  5%  for  pre  to  post- 
development conditions  for  the  10-year  storm  event. 

Table  8.  Hydraulic  Analysis  Summary:  10-year  with  Rip  Rap 


c 


The  results  presented  in  Table  7 and  Table  8 do  not  include  sediment  transport  functions.  In  order  to 
achieve  a roughness  of  0.039  for  the  100-year  future  conditions  approximately  54%  of  the  project  site 
would  need  to  be  covered  in  six  (6)  inch  diameter  rip-rap.  The  roughness  value  of  0.057  for  the  10-year 
storm  event  cannot  be  obtained  with  six  (6)  inch  rip-rap  (See  Manning’s  roughness  calculations  in 
Appendix  B).  Introducing  rip  rap  will  decrease  the  depths  and  velocities  at  the  project  site  but  rip  rap  as 
the  only  mitigation  measure  implemented,  by  itself  does  not  provide  the  storage  that  would  be  required  to 
decrease  the  outflow  volume  and  outflow  discharge.  Additional  mitigation  measures  can  be  implemented 
to  further  reduce  the  impact  of  the  storm  water  outflows. 

5.3.3  Discussion  of  Results:  Future  Conditions  with  Mitigation  Measures 

Decompaction  of  soils  is  the  most  significant  measure  to  mitigate  post-development  conditions  to  within 
5%  of  the  pre-development  conditions,  by  reducing  added  runoff.  Decompacting  the  soil  provides 
additional  infiltration  capacity  which  reduces  runoff  volume,  peak  flow  rate,  flow  velocities  and  sediment 
transport.  Placement  of  riprap  provides  a less  significant  benefit  to  mitigate  post-development  conditions 


Parameter 

Location 

Existing 

Conditions 

Future 
Conditions 
with  Rip-Rap 
Mitigation 

Change 

Peak  Outflow 

Off-site 

5,376  cfs 

5,216  cfs 

-160  cfs  -3.0% 

Total  Outflow  Volume 

Off-site 

2,030  acre-ft 

2,142  acre-ft 

112  acre-ft  5.5% 

Maximum  Peak  Flow  Depth 

On-site 

1.4  ft 

1.5  ft 

0.1  ft  7.1% 

Average  Peak  Flow  Depth 

On-site 

0.4  ft 

0.4  ft 

0.0  ft  0.0% 

Peak  Velocity 

On-site 

3.1  ft/s 

2.9  ft/s 

-0.2  ft/s  -6.5% 

Average  Velocity 

On-site 

1.2  ft/s 

1.2  ft/s 

0.0  ft/s  0.0% 

c 
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to  within  5%  of  the  pre-development  conditions.  Increasing  surface  roughness  (e.g.  use  of  riprap)  slows 
down  the  velocities,  decreases  sediment  transport  and  increases  flow  depth. 

Neither  the  rip-rap  nor  the  decompaction  measures  alone  will  mitigate  the  post  development  conditions  to 
within  5%  of  the  pre-development  hydraulic  conditions.  A combination  of  these  two  mitigation  measures 
and/or  addition  of  further  mitigation  measures  should  be  considered  to  achieve  a change  from  pre  to  post 
development  conditions  of  less  than  5%. 

5.3.4  Discussion  of  Additionai  Mitigation  Measures 

An  additional  mitigation  measure  such  as  retention  basins  can  be  implemented  to  address  specific  post- 
development hydraulic  characteristics  that  remain  after  implementation  of  the  decompaction  measure. 
These  retention  basins  could  be  located  along  the  upstream  western  boundary  of  the  project  site  to 
intercept  run  on  storm  water  flows.  The  intent  of  this  measure  is  to  reduce  overall  flow  depths,  velocities 
and  outflow  volume  by  retaining  run-on  storm  water  volume.  They  will  also  reduce  sediment  transport 
within  the  project  site.  Due  to  the  size  of  the  grid  elements  in  FLO-2D  (200  foot  by  200  foot)  an  accurate 
representation  of  the  basins  cannot  be  distinguished  in  the  model.  Flowever,  it  can  be  assumed  that  the 
basins  can  be  designed  to  retain  the  excess  total  storm  water  volume.  Once  the  basins  are  designed, 
their  retention  capacity  volume  can  be  subtracted  from  the  total  outflow  volume  of  any  of  the  simulations. 
Retentions  basins  would  be  designed  to  retain  the  excess  total  volume  capacity  which  for  the  current 
modeling  results  is  on  the  order  of  50  ac-ft  for  the  10-year  storm  event. 

An  additional  mitigation  measure  such  as  check  dams  can  be  implemented  to  address  specific  post- 
development hydraulic  characteristics  that  remain  after  implementation  of  the  decompaction  measure. 
Check  dams  could  be  located  near  the  downstream  southern  boundary  of  the  project  site  to  intercept  run 
off  storm  water  flows.  The  intent  of  this  measure  is  to  reduce  outflow  volume  by  retaining  run-off  storm 
water  volume.  Check  dams  would  have  an  effect  on  the  storm  water  upstream  of  each  dam  because  the 
storm  water  would  back  up  behind  each  dam.  Check  dams  would  also  reduce  flow  velocities  and 
sediment  transport  leaving  the  project  site.  Check  dams  would  change  the  Manning’s  roughness  (“n”) 
values  used  in  the  model  at  their  immediate  vicinity.  It  can  be  assumed  that  the  check  dams  can  be 
designed  to  retain  the  excess  total  storm  water  volume.  Once  the  check  dams  are  designed,  their 
detention  capacity  volume  can  be  subtracted  from  the  total  outflow  volume  of  any  of  the  simulations. 
Check  dams  would  be  designed  to  retain  the  excess  total  volume  capacity  which  for  the  current  modeling 
results  is  on  the  order  of  50  ac-ft  for  the  10-year  storm  event. 

An  additional  mitigation  measure  such  as  strip  detention  basins  can  be  implemented  to  address  specific 
post-development  hydraulic  characteristics  that  remain  after  the  implementation  of  the  decompaction 
measure.  The  strip  detention  basins  would  be  approximately  6-inches  deep  and  70  feet  wide.  The  strip 
detention  basins  would  be  designed  to  follow  the  contours  and  so  the  lengths  would  be  dependent  on  the 
locations  of  the  basins  on  the  site.  These  detention  basins  could  be  located  near  the  downstream 
southern  boundary  of  the  project  site  to  intercept  run  off  storm  water  flows.  The  intent  of  this  measure  is 
to  reduce  outflow  volume  by  detaining  run-off  storm  water  volume,  similar  to  the  check  dam  measures. 
Strip  detention  basins  would  not  have  an  effect  on  the  storm  water  upstream  of  each  basin  but  would 
reduce  flow  velocities  and  sediment  transport  leaving  the  project  site.  Strip  basins  would  not  appreciably 
change  the  Manning’s  roughness  (“n”)  values  used  in  the  model  for  the  project.  The  strip  detention  basins 
would  not  be  as  effective  a measure  as  the  check  dams.  Check  dams  can  be  designed  to  hold  more 
volume  than  the  strip  detention  basins  when  placed  on  flatter  slopes  and  also  check  dams  will  act  as  a 
bigger  obstacle  than  strip  detention  basins  attenuating  storm  water  flow.  It  can  be  assumed  that  the  strip 
detention  basins  can  be  designed  to  retain  the  excess  total  storm  water  volume  and  would  have  a 
retention  volume  capacity  equivalent  to  that  for  the  check  dams.  Strip  detention  basins  would  be  designed 
to  retain  the  excess  total  volume  capacity  which  for  the  current  modeling  results  is  on  the  order  of  50  ac-ft 
for  the  10-year  storm  event.  Once  the  strip  detention  basins  are  designed,  their  detention  capacity  volume 
can  be  subtracted  from  the  total  outflow  volume  of  any  of  the  simulations. 

5.3.5  Discussion  of  Effect  on  the  Pinto  Wash 

As  shown  on  the  pre-development  and  post-development  figures,  the  development  will  not  significantly 
affect  the  storm  water  flow  in  the  Pinto  Wash.  For  the  most  part,  the  storm  water  flow  in  the  Pinto  Wash 
will  encroach  onto  the  DSSF  for  10-year  and  100-year  storm  events.  The  figures  show  that  the  flow  on 
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the  DSSF  does  not  enter  the  Pinto  Wash  along  the  DSSF  boundary  (or  within  the  boundaries  of  the 
model),  rather  the  storm  water  outflow  from  the  site  will  enter  the  Pinto  Wash  in  an  area  several  miles 
downstream  of  the  DSSF.  The  volume  of  storm  water  in  the  Pinto  Wash  is  on  the  order  of  4,072  ac-ft  for 
the  100-year  storm  event  and  1,545  ac-ft  for  the  10-year  storm  event.  The  DSSF  does  not  increase  Pinto 
Wash  flows  at  the  downstream  end  of  the  project,  however,  an  additional  76  ac-ft  for  the  100-year  event 
from  the  DSSF  would  eventually  make  its  way  into  Pinto  Wash  at  which  point  the  increase  is  expected  to 
be  less  than  1%.  Velocities  and  depths  within  the  pinto  wash  will  not  change  as  a result  of  development. 
The  DSSF  development  would  not  have  a significant  impact  to  a storm  water  flow  in  the  Pinto  Wash. 
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6 SEDIMENT  TRANSPORT  ANALYSIS 

This  section  describes  sediment  transport  for  the  project  as  predicted  by  FLO-2D.  The  sediment  transport 
analysis  is  conservative  because  degradation  depths  presented  do  not  reflect  sediment  deposition  which 
may  occur  within  the  same  model  cell.  The  model  does  not  account  for  local  scour  at  the  supports  for  the 
solar  panels.  Local  scour  is  evaluated  later  in  this  report;  see  Section  8 LOCAL  SCOUR  ANALYSIS 

6.1  Methodology 

The  existing  and  proposed  model  configurations  discussed  in  the  Hydraulics  Section  were  modified  to 
account  for  sediment  transport.  FLO-2D  has  the  capability  of  simulating  sediment  transport  and  offers 
several  different  methodologies.  The  Zeller  and  Fullerton  methodology  was  selected  for  sediment 
transport  analysis  of  the  DSSF  since  this  methodology  is  appropriate  for  alluvial  floodplain  conditions 
(FLO-2D  User’s  Manual,  2007).  Sediment  profile  information  was  obtained  from  the  geotechnical  study 
(EUC,  2007). 

6.2  Results 

The  existing  and  future  conditions  with  decompaction  were  modeled  under  AMC  II  conditions  to 
determine  the  loss  in  depth  of  the  sediment  (degradation  or  scour)  during  the  100-  and  10-year  storm 
events.  Maps  presenting  the  results  of  the  100-year  and  10-year  peak  degradation  are  shown  in  Figure 
34  and  Figure  37  respectively.  Graphs  showing  change  in  sediment  transport  depth  can  be  found  in 
Figure  35  and  Figure  38.  Table  9 presents  average  degradtion  depths  for  the  100-year  storm  event  within 
the  DSSF  for  the  simulations.  The  modeling  results  determined  that  the  average  degradation  for  the  100- 
year  storm  event  within  the  project  site  does  not  change  (the  difference  is  0.0%)  for  the  future  conditions 
with  decompaction. 


Table  9.  Sediment  Transport  Summary;  100-year  storm 


Simulation 

Average 

Degradation 

Depth 

Change 

Existing  Conditions 

0.04  ft 

NA 

Future  Conditions  with 
Decompaction 

0.04  ft 

0.00  ft  (0.0%) 

The  10-year  simulation  results  are  presented  below  in  Table  10.  The  modeling  results  determined  that  the 
average  degradation  for  the  10-year  storm  event  within  the  project  site  does  not  change  (the  difference  is 
0.0%)  for  future  conditions. 


Table  10.  Sediment  Transport  Summary:  10-year  storm 


Parameter 

Average 

Degradation 

Depth 

Change 

Existing  Conditions 

0.01  ft 

NA 

Future  Conditions  with 
Decompaction 

0.01  ft 

0.00  ft  (0.0%) 

Sediment  transport,  based  on  the  sediment  particle  size,  showed  that  the  proposed  installation  did  not 
have  any  impact  on  degradation;  the  average  degradation  depth  is  0.04  feet  for  the  100-year  storm  and 
0.01  feet  for  the  10-year  storm  over  most  of  the  DSSF  for  both  pre-  and  post-development  conditions. 
The  results  show  that  the  average  degradation  within  the  project  site  remains  the  same  for  existing 
conditions  and  all  development  options. 

Although  the  modeling  results  indicate  that  the  average  degradation  depth  is  not  significant  for  both  pre- 
and  post-development  conditions,  sediment  transport  may  occur  as  a result  of  either  a large  storm  event 
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or  a series  of  smaller  storm  events.  This  issue  can  be  mitigated  by  periodic  monitoring  and  maintenance 
of  the  site.  For  example,  monitoring  conducted  after  storm  events  would  indicate  sediment  depth  at  that 
time  and  maintenance  activities  would  be  conducted  as/if  needed  to  add/remove  material  to  restore 
design  conditions.  A Monitoring  and  Response  Plan  will  be  incorporated  into  the  final  design  of  the  DSSF 
to  ensure  that  the  storm  water  infrastructure  is  in  good  working  order  on  an  ongoing  basis  during  Project 
operation. 
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7 FLUVIAL  GEOMORPHOLOGIC  ASSESSMENT 


7.1  Methodology 

AECOM  reviewed  existing  data  including  geologic  literature,  site  reports,  aerial  mapping  and 
topographical  survey  to  qualitatively  determine  the  fluvial  geomorphology  of  the  DSSF.  Aerial 
photographs  from  the  years  1978,  1996  and  2002  were  analyzed  to  determine  changes  in  land  use  and 
stream  channel  configurations. 

As  noted  earlier,  the  DSSF  is  located  in  the  Chuckwalla  Valley,  which  is  bounded  by  a series  of  alluvial 
fans  that  slope  gently  to  moderately  toward  the  southwest  and  southeast.  The  Pinto  Wash  runs  through 
the  center  of  the  valley.  The  DSSF  facilities  are  to  be  located  to  the  west  of  the  Pinto  Wash.  Vegetation  at 
the  site  generally  consists  of  sage  and  other  scrub-type  brush  that  is  typical  for  the  arid  regions  of 
southern  California  (EUC,  2007). 

The  geomorphology  of  alluvial  fans  is  described  by  John  Field  and  Philip  Pearthree  in  their  article 
“Geomorphologic  Flood-Hazard  Assessment  of  Alluvial  Fans  and  Piedmonts"  published  in  the  Journal  of 
Geoscience  Education,  Vol.  45,  1997: 

“Alluvial  fans  are  generally  cone-shaped  depositional  landforms  with  distributary  drainage 
patterns  that  emanate  from  a discrete  source  and  increase  in  width  downslope.  Older,  inactive, 
alluvial  fans  commonly  are  isolated  from  active  depositional  processes  and  dendritic  drainage 
patterns  are  developed  on  them.” 

“Surfaces  that  are  subject  to  flooding  are  undissected,  display  well  preserved  bar-and-swale 
topography,  and  lack  desert  pavement  and  varnish.  In  contrast,  surfaces  that  have  not  been 
flooded  for  hundreds  of  thousands  of  years  are  moderately  to  deeply  dissected,  have  well 
developed  desert  pavements  and  abundant  shattered  cobbles  on  the  surface;  their  soils  include 
substantial  accumulations  of  clay  and  calcium  carbonate  (caliche).” 

“Several  criteria  can  be  used  to  distinguish  between  a permanent  and  temporary  trench.  Fanhead 
trenches  dissecting  inactive  surfaces  with  well  developed  soils,  desert  pavement,  and  rock 
varnish  are  permanent  features,  since  it  is  the  incision  of  the  trench  itself  that  is  largely 
responsible  for  the  isolation  of  the  adjacent  old  surfaces.  A trench  dissecting  a young  surface,  on 
the  other  hand,  is  potentially  only  a transient  feature.  The  depth  of  incision  alone  should  not  be 
used  to  determine  whether  a trench  is  permanent.  Trenches  as  deep  as  8 m can  be  fiiied  and/or 
cut  during  a single  debris  flow  event.  ...Regardless  of  the  absolute  depth  of  the  incision,  a 
fanhead  trench  is  not  a permanent  feature  if  fioodwaters  can  overtop  or  backfill  the  channel  under 
the  prevailing  hydrologic  conditions.” 

Review  of  recent  aerial  imagery  and  site  photographs  indicates  that  there  are  two  significant  geologic 
environments  occurring  at  the  DSSF.  The  first  geologic  environment  is  characterized  as  older  alluvial 
sediments  with  developed  desert  pavement.  This  environment  occurs  in  the  northwest  portion  of  the  site 
in  the  vicinity  of  Power  Line  Road.  It  also  occurs  in  the  southwest  corner  of  the  site  adjacent  to  Kaiser 
Road  (Co  Route  R2).  Based  on  LIDAR  topographic  survey  data,  alluvial  stream  channel  depths  near 
Power  Line  Road  approach  four  feet  at  the  northwest  end  of  the  project  while  the  channels  near  Kaiser 
Road  are  generally  two  (feet  or  less. 

The  second  significant  geologic  setting  at  the  DSSF  site  consists  of  an  area  of  active  younger  sediments 
with  no  evidence  of  desert  pavement.  Topography  in  these  areas  tends  to  be  very  consistent  with 
channels  depths  generally  less  than  one  foot  deep. 

The  EUC  “Phase  1 Geologic  Reconnaissance  Report”  corroborates  the  two  significant  conditions 
encountered  at  the  site.  EUC  describes  the  established  alluvial  sediments  as  follows: 

“Older  alluvial  fan  deposits  consisting  of  Pleistocene  nonmarine  sediments  extend  outward  into 
the  valley  from  both  the  Eagle  Mountains  on  the  west  and  the  Coxcomb  Mountains  on  the  east. 
Desert  pavement  type  deposits  (manganese  and  iron  oxidized  coatings  on  cobbles  and  sand) 
blanket  the  top  three  (3)  to  six  (6)  inches  of  the  older  alluvial  fan  material.” 
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EUC  describes  the  area  near  Power  Line  Road  and  Kaiser  Road  as  the  “Northwest  fan  - includes 
sediments  derived  from  the  Eagle  Mountain  Quartz  Monzonite,  Pleistocene  volcanic  rocks,  and  Pre- 
Cretaceous  metamorphosed  sediments.”  In  contrast,  they  describe  the  younger  active  sediments  as  “of 
Holocene  age.  These  soils  consist  of  fine  to  coarse  sand,  interbedded  with  clay,  silt  and  gravel.” 

Lateral  migration  of  stream  channels  is  typically  evaluated  based  on  the  analysis  of  historical  aerial 
photographs.  AECOM  reviewed  aerial  photographs  from  the  years  1978,  1996  and  2002  at  the  proposed 
site.  Based  on  the  data  available,  stream  channels  at  the  site  have  been  relatively  stable  over  the  period 
evaluated.  It  is  more  difficult  to  determine  the  stability  of  smaller  channels  located  in  the  more  active 
portions  of  the  site  due  to  their  scale.  Based  on  knowledge  of  similar  environments,  it  would  be  expected 
that  alluvial  stream  channels  in  the  older  alluvial  regions  remain  relatively  stable.  It  is  anticipated  that  the 
shallow  channels  that  exist  within  the  younger  sediment  would  exhibit  frequent  channel  avulsion  and 
lateral  migration  during  flood  flows. 

7.2  Results 

Changes  to  the  vertical  profile  of  the  stream  channels  are  difficult  to  quantify  without  detailed  survey  data 
of  Project  site  topography  over  time.  However,  existing  conditions  at  the  site  indicate  channel  depths  of 
two  to  four  feet  in  the  older  alluvial  sediments  and  less  than  two  feet  in  the  younger  sediments. 

The  grading  design  of  the  DSSF  includes  grading  of  the  entire  site  with  varying  levels  of  compaction 
depending  on  proposed  land  use  (primary  road,  secondary  road,  etc.).  Existing  slopes  on  the  site  vary 
from  zero  to  two  percent  in  the  active  alluvial  areas  to  two  to  four  percent  in  the  regions  of  less  active 
older  alluvial  sediments.  Planned  slopes  will  be  zero  to  two  percent  across  the  entire  site. 

The  proposed  changes  to  the  site  will  have  an  impact  on  future  geomorphic  conditions.  Instead  of 
relatively  inactive  areas  characterized  by  desert  pavement  in  combination  with  more  active  areas,  the 
geologic  conditions  at  the  site  will  change  to  a more  consistent  geological  condition.  Changes  to  existing 
site  grades  will  also  have  an  impact  on  flood  flows.  It  is  anticipated  that  these  changes  will  create  a 
geologic  environment  conducive  to  rapidly  migrating  shallow  channels,  approximately  two  feet  deep  or 
less.  Channel  formation  from  fluvial  geomorphology  occurs  as  a result  of  multiple  storm  events  over  time. 
This  long  term  scour  or  channel  formation  can  be  mitigated  by  periodic  monitoring  to  identify  changes  to 
the  site  grading,  followed  by  maintenance  measures  to  address  these  changes  as/if  needed. 
Development  of  a Monitoring  and  Response  plan  would  address  monitoring  of  the  drainage  control 
devices  after  storm  events  and  development  of  appropriate  maintenance  responses  so  that  the  drainage 
control  devices  are  operational  for  subsequent  storm  events.  Flatter  slopes  may  also  contribute  to  areas 
of  sediment  deposition  during  storm  events. 

If  further  evaluation  of  existing  and  post-development  conditions  at  the  site  is  needed,  a detailed 
quantitative  fluvial  geomorphologic  assessment  will  be  conducted.  The  quantitative  evaluation  would 
include  a detailed  analysis  of  stream  migration  based  on  historical  aerial  images,  additional  historical 
information  including  interviews  with  local  inhabitants,  and  site  reconnaissance  to  determine  channel 
characteristic,  extent  of  desert  pavement  and  soil  properties. 


o 
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Photo  1.  Stream  channel  in  older  alluvial  sediments  (desert  pavement) 


Photo  2.  View  of  desert  pavement  material 
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8 LOCAL  SCOUR  ANALYSIS 

The  total  predicted  scour  depth  is  the  sum  of  the  following  components:  general  scour,  long  term  scour 
and  local  scour.  General  scour  is  discussed  in  the  Sediment  Transport  Analysis  Section  6 of  this  report. 
Long  term  scour  depth  is  estimated  in  the  previous  Fluvial  Geomorphologic  Assessment  Section  7.  It  is 
assumed  that  the  long  term  scour  can  be  mitigated  by  periodic  monitoring  to  identify  changes  to  the  site 
grading  and  followed  by  maintenance  measures  to  address  these  changes  as/if  needed.  Therefore,  the 
total  scour  depth  presented  in  this  section  is  assumed  to  be  the  local  scour  and  general  scour  that  the  site 
structures  could  experience.  The  local  scour  is  discussed  herein  for  the  future  conditions  100-year  storm 
event.  Local  scour  Is  measured  at  an  instantaneous  point  in  time  as  a result  of  turbulent  flow  at  the 
pylons.  Sediment  is  suspended  at  the  base  of  these  structures  within  the  turbulent  flow.  As  the  sediment 
moves  away  from  the  turbulent  zone  the  flow  can  no  longer  support  the  sediment  load  and  it  is  deposited 
a short  distance  downstream.  Local  scour  occurs  at  the  base  of  a structure  as  a result  of  the  change  in 
direction  and  velocity  of  storm  water  as  the  water  flows  around  the  structure.  The  effect  of  the  local  scour 
is  limited  to  the  area  immediately  adjacent  to  the  base  of  the  PV  solar  panel  support  structures. 


8.1  Methodology 

For  the  purpose  of  this  study,  local  scour  was  analyzed  at  the  base  of  the  PV  solar  panel  support 
structures.  Scour  depths  were  calculated  using  a local  pier  scour  equation  from  the  Federal  Highway 
Administration’s  Hydraulic  Engineering  Circular  No.  18  (HEC-18),  “Evaluating  Scour  at  Bridges”  (4’*’ 
Edition). 

Scour  depths  were  calculated  for  each  element  in  the  2D  model  within  the  DSSF.  Velocity  and  depth 
outputs  from  the  model  were  used  to  determine  scour  at  each  element.  The  dimensions  of  a model 
element  are  200-feet  by  200-feet  and  velocities  and  depths  predicted  by  the  model  are  averaged  across 
the  element  area.  Therefore,  the  velocities  may  not  be  conservative  because  high  concentrations  at 
portions  of  the  element  are  lost  and  larger  scour  depths  than  predicted  may  occur. 

The  local  scour  equation  and  the  various  parameters  and  assumptions  are  as  follows: 


a 


V 

yO) 


(Equation  1) 


Where: 

ys  = Local  scour  depth  (ft); 

Ki  = Correction  factor  for  pier  nose  shape; 

K2  = Correction  factor  for  angle  of  attack  of  flow; 
K3  = Correction  factor  for  bed  condition; 

K4  = Correction  factor  for  armoring; 
a = Pier  width  (ft); 
y = Flow  depth  (ft); 

Fr  = Froude  number: 


(Equation  2) 


Where: 


V = Average  velocity  (ft/s); 
g = Acceleration  due  to  gravity  (ft/s^). 

8.2  Approach 

Two  (2)  different  scour  depth  analyses  were  performed  to  encompass  the  best  and  worst  case  scour 
depths  by  varying  the  pile  geometry.  The  only  parameters  of  the  scour  equation  that  change  in  each  case 
are  the  pier  width  (a)  and  the  correction  factor  for  angle  of  attack  (K2).  All  other  values  (velocity,  depth. 
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etc.)  remain  the  same  for  a given  element  within  the  modeled  domain.  A plane  bed  was  assumed  for  the 
bed  condition,  resulting  in  a K3  factor  of  1.1.  The  grain  size  analyses  collected  during  the  EUC  Phase  1 
Geologic  Reconnaissance  Report  all  contained  a median  particle  diameter  of  less  than  two  (2) 
millimeters,  resulting  in  a K4  factor  of  1.0. 


8.3  Inputs  and  Assumptions 

The  proposed  pile  configuration  consists  of  steel  wide  flange  I-beams  (W6X9).  The  shape  correction 
factor  was  assumed  to  be  square  for  both  cases,  resulting  in  a Ki  factor  of  1 .1 . The  worst  case  analysis 
assumed  the  pier  width  was  the  largest  flange  dimension  (5.9  inches)  and  the  angle  of  attack  was 
assumed  to  be  90  degrees.  A 90  degree  angle  of  attack  produces  the  largest  K2  value  (1 .3).  The  equation 
for  determining  K2  is  shown  below  (FIEC-18): 


f L ^ 

Cos0  + -Sm0 


0.6.“! 


(Equation  3) 


Where: 


L = Length  of  pile  (ft); 

0 = Angle  of  attack  of  flow  (degrees). 

The  worst  case  angle  of  attack  assumptions  mentioned  above  produce  the  most  conservative  scour 
depth  results.  The  best  case  scour  analysis  assumed  the  pier  width  was  the  smallest  flange  dimension 
(3.94  inches)  and  the  angle  of  attack  was  assumed  to  be  zero  degrees.  A zero  degree  angle  of  attack 
produces  the  smallest  K2  value  (1.0).  The  best  case  angle  of  attack  assumptions  produce  less 
conservative  scour  depths  and  are  not  presented  herein.  A visual  representation  of  the  100-year  worst 
case  scenario  is  shown  on  Figure  39. 

8.4  Results 

The  maximum  local  scour  depth  (i.e.  when  the  flow  is  aligned  with  the  widest  part  of  the  support  structure) 
for  the  DSSF  using  the  worst  case  assumptions  described  above  for  the  100-year  storm  was  2.1  feet. 

The  maximum  total  scour  within  the  project  site  was  2.9  feet.  This  was  the  combination  of  local  scour  and 
general  scour  within  the  same  model  cell.  This  scour  depth  occurred  for  both  the  future  conditions  and 
future  conditions  including  the  decompaction  mitigation  measure.  The  areas  of  maximum  scour  potential 
are  along  the  northwest  portion  of  the  site.  The  average  scour  depth  was  found  to  be  1 .2  feet.  Table  1 1 
shows  the  frequency  of  occurrence  for  the  more-erosive  scour  depths  within  the  project  site.  Figure  39 
shows  the  distribution  of  maximum  local  scour  depths  using  worst  case  assumptions  within  the  Project 
area  for  the  future  conditions  100-year  storm. 

Formation  of  local  areas  of  scour  can  occur  as  a result  of  a large  storm  event  or  a series  of  smaller  storm 
events.  Local  scour  can  be  mitigated  by  periodic  monitoring  and  maintenance  of  the  site.  A Monitoring 
and  Response  Plan  will  be  utilized  during  operations  of  the  DSSF  to  ensure  that  PV  supports  remain  in 
stable  operational  condition  and  are  not  compromised  by  local  scour  impacts. 
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Table  11.  Local  Scour  Summary:  100-year  Worst  Case  Frequency  of  Occurrence  within  the  Project 
Site  for  Decompaction 


Depth  of  Scour 

Local  Scour 

Total  Scour 

0.0  to  0.5  feet 

0.2% 

0.2% 

0.5  to  1 .0  foot 

20.6% 

20.0% 

1.0  to  1.5  feet 

63.3% 

57.5% 

1.5  to  2.0  feet 

15.9% 

20.6% 

2.0  to  2.5  feet 

0.1% 

1 .5% 

2.5  to  3.0  feet 

0.0% 

0.2% 

Average  Scour  Depth 

1.2  ft 

1.3  ft 

Maximum  Scour  Depth 

2.1  ft 

2.9  ft 

The  less  erosive-case  (i.e.  when  flow  direction  is  aligned  with  the  narrow  side  of  the  support  structure) 
maximum  scour  depth  was  1 .2  feet  and  total  scour  was  2.2  feet.  Frequency  of  occurrence  can  be  found  in 
Table  12  for  the  less-erosive  case. 

Table  12.  Local  Scour  Summary:  100-year  Best  Case  Frequency  of  Occurrence  within  the  Project 
Site  for  Decompaction 


Depth  of  Scour 

Local  Scour 

Total  Scour 

1 0.0  to  0.5  feet 

11.3% 

10.8% 

0.5  to  1 .0  foot 

86.1% 

79.6% 

1.0  to  1.5  feet 

2.5% 

8.9% 

1.5  to  2.0  feet 

0.0% 

0.7% 

2.0  to  2.5  feet 

0.0% 

0.1% 

Average  Scour  Depth 

0.7  ft 

0.8  ft 

Maximum  Scour  Depth 

1.2  ft 

2.2  ft 
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9 CONCLUSIONS 

The  results  of  the  storm  water  modeling  are: 

1 Results  of  the  hydrologic  analysis  for  the  DSSF  development  indicated  that  implementing 
decompaction  of  the  areas  between  the  panels  will  reduce  the  post  development  hydraulic  conditions 
to  within  +1-5%  of  the  pre-development  hydraulic  conditions.  An  additional  on-site  mitigation 
measure  such  as  basins  with  rip-rap  protection,  check  dams  or  strip  detention  basins  can  be 
implemented  to  retain  the  remaining  excess  total  off-site  storm  water  volume  increase.  Please  note 
that  the  accuracy  of  the  model  is  approximately  +!-  5%  and  so  the  differences  (i.e.  within  5%) 
calculated  by  the  model  are  within  this  range. 

2 Results  of  the  hydrologic  analysis  for  the  post-development  DSSF  grading  design  without  the 
addition  of  a mitigation  measure  indicated  that,  in  general,  storm  water  off-site  peak  flow  rates  and 
volumes  increased  5.8%  and  2.3%,  respectively  for  the  100-year  storm  event  and  6.7%  and 
5.5respectively  for  the  10-year  storm  event.  On-site  velocities  increased  17.4%  for  the  100-year  and 
19.4%  for  the  10-yearand  on-site  flow  depths  decreased  4.5%  for  the  100-year  and  7.1%  for  the  10- 
year,  as  compared  to  the  pre-development  existing  conditions 

3 Results  of  the  hydrologic  analysis  for  post-development  design  that  only  includes  a decompaction 
mitigation  measure  indicated  that  the  storm  water  off-site  peak  flow  rate  and  volume  increased  5.1% 
and  1.1%,  respectively  for  the  100-year  storm  event  and  2.6%  and  2.5%,  respectively  for  the  10-year 
storm  event.  On-site  velocity  increased  15.2%  for  the  100-year  and  19.4%  for  the  10-year,  and  on- 
site peak  depth  decreased  4.5%  for  the  100-year  and  7.1%  for  the  10-year  storm  event,  as 
compared  to  the  existing  conditions. 

4 Results  of  the  hydrologic  analysis  for  post-development  design  that  only  includes  a rip-rap  mitigation 
measure  indicated  that  the  storm  water  off-site  peak  flow  rates  and  volume,  and  on-site  depth  slightly 
increased  0.6%,  2.3%,  and  4.5%,  respectively  for  the  100-year  storm  event.  On-site  peak  velocity  did 
not  change,  as  compared  to  the  pre-development  existing  conditions  for  the  100-year  storm  event. 
However,  for  the  10-year  storm  event,  storm  water  total  off-site  outflow  volume  and  on-site  peak  flow 
depth  increased,  5.5%  and  7.1%,  for  the  10-year  storm  event.  Off-site  peak  flow  rate  and  on-site 
peak  velocity  decreased  3.0%  and  6.5%  for  the  10-year  storm  event,  compared  to  the  existing 
conditions. 

5 The  addition  of  mitigation  measures  such  as  basins  with  rip-rap  protection,  check  dams,  or  strip 
detention  basins  to  the  DSSF  development  in  addition  to  decompaction,  will  address  excess  post- 
development hydraulic  impacts  that  are  not  addressed  by  decompaction.  These  additional  measures 
are  based  on  implementing  storm  water  best  management  practices  and  have  not  been  rigorously 
modeled,  however  they  would  be  designed  to  retain  excess  total  off-site  storm  water  volume.  The 
intent  of  an  additional  mitigation  measure  is  to  reduce  overall  flow  depths,  velocities  and  outflow 
volume  by  detaining  run-on  storm  water  volume.  The  additional  measures  would  also  be  successful 
at  reducing  potential  increases  in  sediment  transport  and  would  be  designed  to  retain  the  excess 
total  volume  capacity  which  is  on  the  order  of  50  ac-ft  for  the  10-year  storm  event.  Results  of  the 
sediment  transport  analysis  for  post-development  determined  that  the  average  degradation  for  the 
100-year  and  the  10-year  storm  event  within  the  project  site  does  not  change  (the  difference  is  0.0%) 
for  future  conditions.  The  average  degradation  depth  for  the  100-year  storm  would  be  0.04  feet,  and 
0.01  feet  for  the  10-year  storm  (i.e.,  general  scour). 

6 Results  of  the  total  scour  analysis  for  post-development  found  that  the  average  on-site  scour  depth 
would  be  0.8  to  1.3  feet  at  the  base  of  the  PV  supports  for  the  100-year  storm,  depending  on  the 
angle  of  flow  to  the  supports.  Placement  of  riprap  will  provide  a less  significant  benefit  to  mitigate  for 
additional  runoff.  However,  riprap  placed  at  the  base  of  each  support  structure  will  help  reduce  the 
effects  of  local  scour  and  lower  storm  water  runoff  velocities. 

7 Results  of  the  qualitative  fluvial  geomorphologic  analysis  indicates  existing  areas  of  relatively 
inactive  sediments  characterized  by  desert  pavement  and  more  active  areas  consisting  of  finer  sand 
and  gravel.  The  changes  to  the  site  resulting  from  Project  development  will  create  an  area  that  has 
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consistent  compaction,  soil  type  and  grading  compared  to  existing  conditions.  It  is  anticipated  that 
these  changes  will  create  a geologic  environment  conducive  to  the  formation  of  shallow  channels  up 
to  two  feet  or  less  in  depth  (i.e.  long-term  scour).  This  long  term  scour  can  be  mitigated  by  periodic 
monitoring  to  identify  changes  to  the  site  grading  and  maintenance  activities  as/if  needed  to  restore 
design  conditions. 

The  results  of  the  modeling  indicate  that  the  DSSF  development  would  have  a small  impact  on  off-site 
peak  flow  rate  and  a negligible  increase  in  maximum  degradation  depth  comparing  pre-development 
conditions  to  post-development  conditions.  These  impacts  are  relatively  small.  Flowever,  the 
implementation  of  storm  water  mitigation  measures  will  minimize  impacts  of  the  DSSF  development  on 
sedimentation  and  erosion  characteristics  in  downstream  areas  with  the  result  that  post-development 
downstream  conditions  are  essentially  the  same  as  pre-development  existing  conditions. 

Along  with  the  mitigation  measures,  a Monitoring  and  Response  Plan  will  be  prepared  and  submitted  to 
the  BLM.  The  Monitoring  and  Response  Plan  will  indicate  the  procedures  that  will  be  followed  to  mitigate 
potential  impacts  to  the  site  structures,  storm  water  infrastructure  or  site  grading  that  can  occur  from  local 
scour,  sediment  transport  and  long  term  degradation  (i.e.  fluvial  geomorphology)  during  the  operation  of 
the  DSSF.  This  plan  will  address  monitoring  of  the  mitigation  measures  after  storm  events  and 
development  of  appropriate  maintenance  responses  so  that  the  mitigation  measures  are  in  good  working 
order  and  continue  to  be  effective  for  subsequent  storm  events.  Because  the  differences  are  so  small  (i.e. 
within  +/-  5%)  and  there  are  a number  of  unknowns  associated  with  real  life  conditions  (i.e.  compared  to 
computer  simulation),  it  is  recommended  that  after  each  significant  event  (e.g.  a 1-year  storm  or  larger) 
hydrologic,  hydraulic  and  sediment  transport  characteristics  to  be  monitored.  If  acute  or  chronic  problems 
are  detected  then  modifications  can  be  made  as  necessary. 
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Figure  3.  Hyetograph  of  100-year  and  10-year  Storm  Events 
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Appendix  A:  Hydrologic  Analysis  Supporting  Data 


U.S.  Department  of  Agriculture,  Natural  Resources  Conservation  Service,  Urban  Hydrology  for  Small 
Watersheds,  Technical  Release  55  (TR-55)  dated  June  1986  was  used  to  estimate  runoff/infiitration 
characteristics.  Following  is  the  table  from  TR-55  that  contains  the  curve  numbers  used  in  this  analysis. 
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Appendix  B:  Hydraulic  Analysis  Supporting  Data 

Manning’s  n value  was  used  to  describe  surface  roughness.  The  roughness  was  calculated  as  shown 
below: 


Estimate  for  existing  conditions  n 


Coarse  Sand  Floodplain 

0.03 

Minor  irregularities 

0.003 

Small-Medium  Vegetation 

0.01 

Total 

0.043 

Estimate  for  future  conditions  n 


Coarse  Sand  Floodplain 

0.03 

Add  Poles/Obstructions 

0.004 

Total 

0.034 

The  addition  of  poles  and  other  obstructions  was  assumed  to  be  negligible  to  minor;  occupying  between 
5%  and  15%  of  the  cross-sectional  area. 


Estimate  for  six  (6)-inch  rip-rap  n 

Cobble 

0.039 

Add  Poles/Obstructions 

0.004 

Total 

0.043 

In  order  to  achieve  a roughness  of  0.039  for  the  1 00-year  future  conditions  approximately  54%  of  the 
project  site  would  need  to  be  covered  in  six  (6)  inch  diameter  rip-rap.  The  roughness  value  of  0.057  for 
the  10-year  storm  event  cannot  be  obtained  with  six  (6)  inch  rip-rap 


The  methodology  is  based  on  the  following  USGS  methodology: 

Arcement,  Jr.,  G.J.,  Schneider,  V.R.,  “Guide  for  Selecting  Manning’s  Roughness  Coefficients  for  Natural 
Channels  and  Flood  Plains,”  United  States  Geological  Survey  Water-Supply  Paper  2339. 
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Appendix  C:  Sediment  Transport  Analysis  Supporting  Data 


Zeller  and  Fullerton  equation  was  used  in  sediment  transport  modeling  within  the  Flo2D  modeling 
software  framework.  Flo2D  model  user  manual  states  the  following: 


“Zeller-Fullerton  Equation.  Zeller-Fullerton  is  a multiple  regression  sediment  transport  equation  for  a 
range  of  channel  bed  and  alluvial  floodplain  conditions.  This  empirical  equation  is  a computer  generated 
solution  of  the  Meyer-Peter,  Mutter  bed-load  equation  combined  with  Einstein’s  suspended  load  to 
generate  a bed  material  load  (Zeller  and  Fullerton,  1983).  The  bed  material  discharge  qs  is  calculated  in 
cfs  per  unit  width  as  follows: 

qs  = 0.0064  n1.77  V4.32  G0.45  d-0.30  D50-0.61 

where  n is  Manning’s  roughness  coefficient,  V is  the  mean  velocity,  G is  the  gradation  coefficient,  d is  the 
hydraulic  depth  and  D50  is  the  median  sediment  diameter.  All  units  in  this  equation  are  in  the  ft-lb-sec 
system  except  D50,  which  is  in  millimeters.  For  a range  of  bed  material  from  0. 1 mm  to  5.0  mm  and  a 
gradation  coefficient  from  1.0  to  4.0,  Julien  (1995)  reported  that  this  equation  should  be  accurate  with 
10%  of  the  combined  Meyer-Peter  Muller  and  Einstein  equations.  The  Zeller-Fullerton  equation  assumes 
that  all  sediment  sizes  are  available  for  transport  (no  armoring).  The  original  Einstein  method  is  assumed 
to  work  best  when  the  bedload  constitutes  a significant  portion  of  the  total  load  (Yang,  1996).” 


Also  the  Flo2D  model  user  manual  recommends  the  following: 

“Summary.  Yang  (1996)  made  several  recommendations  for  the  application  of  total  load  sediment 
transport  formulas  in  the  absence  of  measured  data.  These  recommendations  have  been  expanded  to  all 
the  equations  in  the  FLO-2D  and  are  slightly  edited: 

• Use  Zeller  and  Fullerton  equation  when  the  bedload  is  a significant  portion  of  the  total  load. 

• Use  ToffaletTs  method  for  large  sand-bed  rivers. 

• Use  Yang’s  equation  for  sand  and  gravel  transport  in  natural  rivers. 

• Use  Ackers-White  or  Engelund-Flansen  equations  for  subcritical  flow  in  lower  sediment  transport 
regime. 

• Use  Lausen’s  formula  for  shallow  rivers  with  silt  and  fine  sand. 

• Use  MPM-Woo’s  relationship  for  steep  slope,  arroyo  sand  bed  channels  and  alluvial  fans.  “ 
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Appendix  D:  Fluvial  Geomorphology  Analysis  Supporting  Data 


The  following  historical  aerial  photos  were  used  in  studying  fluvial  geomorphology  of  the  Project  site. 
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Appendix  E:  EUC  Delineated  Desert  Pavement  Areas 


The  following  figure  shows  the  locations  where  the  infiltration  capacity  of  desert  pavement  was  applied  to 
the  hydraulic  model. 
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1 EXECUTIVE  SUMMARY 

AECOM  has  conducted  hydrologic,  hydraulic,  sediment  transport  and  scour  analyses  of  storm  water  for 
Solar  Farm  Site  - Alternative  B of  the  First  Solar,  Inc.  Desert  Sunlight  Solar  Farm  (DSSF  or  Project).  The 
objectives  of  this  Storm  Water  Flydrology  Report  (Report)  are: 

1.  Establish  design  basis  for  the  DSSF  solar  farm  (Alternative  B)  improvements  and  infrastructure 
from  a conservative  (100-year)  storm  water  event. 

2.  Verify  that  a low  impact  development  measure  (decompaction)  with  an  additional  measure  will 
mitigate  the  hydrological  impact  to  the  upstream  and  downstream  properties  from  the  DSSF  solar 
farm  (Alternative  B)  improvements  and  infrastructure  for  a 10-year  storm  water  event; 

The  significant  results  of  this  report  are: 

1 . Results  of  the  hydrologic  analysis  for  the  DSSF  development  indicated  that  implementing 
decompaction  of  the  areas  between  the  panels  will  reduce  the  post  development  hydraulic 
conditions  to  within  +/-5%  of  the  pre-development  hydraulic  conditions.  An  additional  on-site 
mitigation  measure  such  as  basins  with  rip-rap  protection,  check  dams  or  strip  detention  basins 
can  be  implemented  to  retain  the  remaining  excess  total  off-site  storm  water  volume  increase. 
Please  note  that  the  accuracy  of  the  model  is  approximately  +/-  5%  and  so  the  differences  (i.e. 
within  5%)  calculated  by  the  model  are  within  this  range. 

2.  Results  of  the  hydrologic  analysis  for  the  post-development  DSSF  grading  design  without  the 
addition  of  mitigation  measures  indicated  that,  in  general,  storm  water  off-site  peak  flow  rates  and 
volumes  increased  for  the  10-year  storm  event.  The  storm  water  off-site  peak  flow  rate  and 
volume  increased  4.7%  and  5.9%,  respectively  for  the  10-year  storm  event.  The  peak  flow  depth 
and  velocity  did  not  change  on-site  for  the  10-year  event. 

3.  Results  of  the  hydrologic  analysis  for  post-development  design  that  only  includes  a decompaction 
mitigation  measure  indicated  that  the  storm  water  off-site  peak  flow  rate  and  volume  increased 
1.1%  and  2.8%  for  the  10-year  storm,  respectively.  Flow  depth  and  velocity  remain  the  same  on- 
site, as  compared  to  the  existing  conditions  for  the  10-year  storm  event.  The  additional  storm 
water  peak  volume  is  reduced  by  decompaction  of  soils,  which  is  the  most  significant  measure  to 
mitigate  post-development  conditions  to  within  +/-  5%  of  the  pre-development  conditions. 

4.  The  addition  of  mitigation  measures  such  as  basins  with  rip-rap  protection,  check  dams,  or  strip 
detention  basins  to  the  DSSF  development  in  addition  to  decompaction,  will  address  excess  post- 
development hydraulic  impacts  that  are  not  addressed  by  decompaction.  These  additional 
measures  are  based  on  implementing  storm  water  best  management  practices  and  have  not 
been  rigorously  modeled,  however  they  would  be  designed  to  retain  excess  total  off-site  storm 
water  volume.  The  intent  of  an  additional  mitigation  measure  is  to  reduce  overall  flow  depths, 
velocities  and  outflow  volume  by  detaining  run-on  storm  water  volume.  The  additional  measures 
would  also  be  successful  at  reducing  potential  increases  in  sediment  transport  and  would  be 
designed  to  retain  the  excess  total  volume  capacity  which  is  on  the  order  of  55  ac-ft  for  the  10- 
year  storm  event. 

5.  Results  of  the  sediment  particle  size  based  transport  model  for  post-development  determined  that 
the  average  degradation  for  the  10-year  storm  event  within  the  project  site  does  not  change  (the 
difference  is  0.0%)  for  future  conditions.  The  average  degradation  depth  is  0.01  feet  for  the  10- 
year  storm  (i.e.,  general  scour). 

6.  Results  of  the  total  scour  analysis  for  post-development  found  that  the  average  on-site  scour 
depth  would  be  0.7  to  1 .2  feet  at  the  base  of  the  PV  supports  for  the  100-year  storm,  depending 
on  the  angle  of  flow  to  the  supports.  Placement  of  riprap  will  provide  a less  significant  benefit  to 
mitigate  for  additional  runoff.  However,  riprap  placed  at  the  base  of  each  support  structure  will 
help  reduce  the  effects  of  local  scour  and  lower  storm  water  runoff  velocities. 
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7.  Results  of  the  qualitative  fluvial  geomorphologic  analysis  indicates  existing  areas  of  relatively 
inactive  sediments  characterized  by  desert  pavement  and  more  active  areas  consisting  of  finer 
sand  and  gravel.  The  changes  to  the  site  resulting  from  Project  development  will  create  an  area 
that  has  consistent  compaction,  soil  type  and  grading  compared  to  existing  conditions.  It  is 
anticipated  that  these  changes  will  create  a geologic  environment  conducive  to  the  formation  of 
shallow  channels  up  to  two  feet  or  less  in  depth  (i.e.  long-term  scour).  This  long  term  scour  can 
be  mitigated  by  periodic  monitoring  to  identify  changes  to  the  site  grading  and  maintenance 
activities  as/if  needed  to  restore  design  conditions. 

8.  Along  with  the  mitigation  measures,  a Monitoring  and  Response  Plan  will  be  prepared  and 
submitted  to  the  BLM.  The  Monitoring  and  Response  Plan  will  indicate  the  procedures  that  will  be 
followed  to  mitigate  potential  impacts  to  the  site  structures,  storm  water  infrastructure  or  site 
grading  that  can  occur  from  local  scour,  sediment  transport  and  long  term  degradation  (i.e.  fluvial 
geomorphology)  during  the  operation  of  the  DSSF. 
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2 INTRODUCTION 

AECOM  has  conducted  a hydrologic,  hydraulic,  sediment  transport  and  scour  analyses  of  storm  water 
conditions  within  and  around  Solar  Farm  Site  - Alternative  B of  the  Desert  Sunlight  Solar  Farm  (DSSF  or 
Project)  for  First  Solar,  Inc.  The  DSSF  is  a future  550  MW  solar  photovoltaic  (PV)  electric  generating 
facility.  The  Project  is  located  in  Riverside  County  on  public  lands  under  the  jurisdiction  of  the  Bureau  of 
Land  Management  (BLM).  This  report  provides  a site  description  which  includes  an  overview  of  the 
Project  and  its  environment  (climate,  geology,  land-use/soil-type,  drainage  areas),  and  a specific  section 
on  fluvial  geomorphology.  A quantitative  hydrologic,  hydraulic  and  sediment  transport  analysis  was 
conducted  using  several  computer  models.  In  addition,  scour  evaluation  was  performed  to  assess  scour 
potential  around  the  PV  support  structures. 

The  objectives  of  the  Report  are: 

1.  Establish  design  basis  for  the  DSSF  solar  farm  (Alternative  B)  improvements  and 
infrastructure  from  a conservative  (100-year)  storm  water  event. 

2.  Verify  that  a low  impact  development  measure  (decompaction)  with  an  additional  measure 
will  mitigate  the  hydrological  impact  to  the  upstream  and  downstream  properties  from  the 
DSSF  solar  farm  (Alternative  B)  improvements  and  infrastructure  for  a 10-year  storm  water 
event; 

The  100-year  storm  was  used  to  focus  on  the  storm  water  impacts  on  the  development,  and  10-year 
storm  was  used  to  evaluate  impacts  of  the  development  on  the  storm  water  and  sediment  transport 
characteristics  of  the  site.  During  a 100-year  storm  event,  the  magnitude  of  the  run-off  is  significant 
resulting  in  highest  potential  of  structural  impact;  however,  the  difference  in  run-off  between  pre  and  post- 
development is  higher  during  the  10-year  storm,  which  is  more  probable  to  occur  during  the  design  life  of 
the  project.  During  the  10-year  storm  event,  the  percent  difference  is  not  overwhelmed  by  the  shear 
amount  of  run-off  volume  associated  with  100-year  event,  which  quickly  saturates  the  ground  and  effect 
of  infiltration  capacity  diminishes.  Therefore,  using  the  100-year  event  to  evaluate  storm  water  impacts  on 
the  development  and  the  10-year  storm  event  to  evaluate  post-development  stormwater  and  sediment 
transport  characteristics  represents  a conservative  approach  to  understanding  the  potential  for 
stormwater  impacts  both  on  the  Project  and  to  the  upstream  and  downstream  properties. 

The  storm  water  analysis  was  based  on  the  Riverside  County  Flood  Control  and  Water  Conservation 
District  Hydrology  Manual,  which  uses  a 100-year  storm  event  under  antecedent  moisture  conditions 
(AMC)  II  criteria  for  the  design  basis  criteria.  A 10-year  storm  event  was  analyzed  in  addition  to  the  100- 
year  storm  event  in  order  to  evaluate  the  more  probable  event  that  will  be  experienced  in  the  Project’s 
lifespan. 

The  Report  presents  the  results  of  a detailed  hydrologic  analysis  and  hydraulic/sediment-transport  model 
of  the  DSSF  for  the  existing  (i.e.,  pre-development)  conditions.  It  also  includes  the  results  of  a watershed 
analysis  that  encompasses  areas  immediately  upstream  and  downstream  of  the  DSSF  to  determine  and 
evaluate  the  Project’s  potential  on-site  and  off-site  peak  flows  during  design  storm  events.  The  detailed 
analysis  calculated  off-site  peak  flow  rate,  off-site  peak  flow  volume,  maximum  and  average  on-site  peak 
flow  depth,  and  on-site  peak  and  average  flow  velocity.  The  off-site  peak  flow  rate  and  volume  are 
determined  at  the  downstream  boundary  of  the  model,  which  is  approximately  1/4  mile  south  of  the 
southern  boundary 

This  report  includes  the  results  of  the  initial  hydraulic  analysis  that  modeled  the  pre-development 
conditions  and  compared  them  to  the  post-development  conditions  based  on  the  Project’s  grading  design 
submitted  as  part  of  the  Project  Description  on  March  19,  2010.  The  primary  concepts  relating  to  storm 
water  characteristics  that  were  incorporated  into  this  DSSF  grading  design  were  contour  grading.  The 
intent  of  the  contour  grading  concept  is  to  smooth  the  existing  surface  into  consistent  graded  slopes. 
Existing  slopes  on-site  will  be  maintained  such  that  the  average  cut/fill  over  the  entire  site  is 
approximately  5-inches.  The  results  of  this  comparison  are  discussed  in  Section  4. 
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The  hydraulic  analysis  models  the  post-development  conditions  based  on  the  Project’s  grading  design 
that  incorporates  a decompaction  mitigation  measure.  The  intent  of  the  de-compaction  concept  is  to 
restore  the  soil  infiltration  capacity  to  the  pre-development  state.  De-compaction  will  be  applied  to  the 
areas  between  the  rows  of  PV  panels  that  were  compacted  during  PV  support  structure  and  panel 
installation.  The  results  of  this  comparison  are  discussed  in  Section  5. 

Section  5.4  also  includes  discussions  of  other  mitigation  measures  that  are  proposed  to  be  in  addition  to 
the  decompaction  mitigation  measure.  These  additional  mitigation  measures  are  recognized  to  have 
beneficial  effects  to  the  Project  storm  water  characteristics,  but  are  not  as  effective  as  the  decompaction 
mitigation  measure.  Therefore  these  additional  mitigation  measures  are  discussed  in  qualitative  terms. 

Section  5.5  discusses  the  effect  of  the  Project  development  on  the  storm  water  flows  in  Pinto  Wash. 

Sediment  Transport  characteristics  comparing  the  pre-development  conditions  and  post-development 
conditions  based  on  the  Project’s  grading  design  is  presented  in  Section  6. 

Fluvial  geomorphology  for  the  post-development  conditions  based  on  the  Project’s  grading  design  is 
discussed  in  Section  7. 

Local  scour  at  the  base  of  the  PV  solar  panel  supports  for  the  post-development  conditions  based  on  the 
Project’s  grading  design  is  discussed  in  Section  8. 
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3 PROJECT  SITE  DESCRIPTION 

The  DSSF  is  located  on  a vacant,  largely  undeveloped,  and  relatively  flat  tract  of  land  in  the  Chuckwalla 
Valley  area  of  the  Sonoran  Desert  in  eastern  Riverside  County,  approximately  four  miles  north  of  the  rural 
community  of  Tamarisk  Park  and  six  miles  north  of  the  1-10  freeway  and  the  rural  community  of  Desert 
Center.  The  inactive  Eagle  Mountain  Mine  and  the  boundary  of  Joshua  Tree  National  Park  are  located 
approximately  1.5  miles  west  and  1.4  miles  east  of  the  DSSF,  respectively.  The  future  DSSF  location  is 
shown  on  Figure  1 . 

Eagle  Mountain  Road,  Kaiser  Road,  a paved  road,  and  Eagle  Mountain  Railroad  run  from  the  Eagle 
Mountain  Mine  along  the  southwest  portion  of  the  DSSF  before  continuing  south.  Because  the  mine  is  no 
longer  in  operation,  the  various  local  roadways  are  lightly  traveled. 

Three  existing  transmission  lines  pass  through  the  DSSF  site.  An  existing  230-kV  transmission  line  and  a 
33-kV  distribution  line,  both  owned  by  the  Metropolitan  Water  District  of  Southern  California  (MWD),  run 
along  Power  Line  Road  and  traverse  the  DSSF. 

3.1  Proposed  Development 

The  DSSF,  as  proposed  by  First  Solar,  will  be  a solar  photovoltaic  (PV)  energy  generating  facility 
producing  550  Megawatt  AC  (MWAC).  The  solar  farm  will  occupy  approximately  4,245  acres  and  includes 
the  solar  arrays,  an  on-site  substation,  access  roads,  a monitoring  and  maintenance  facility,  and  other 
support  facilities. 

The  First  Solar  PV  modules,  of  which  there  will  be  a total  of  approximately  8.4  million  on-site,  are 
mounted  on  module  framing  assemblies  made  of  steel,  each  holding  16  modules  and  measuring 
approximately  eight  (8)  feet  wide  by  16  feet  long.  PV  module  assemblies  are  attached  at  an  angle  to 
vertical  steel  piles  that  are  spaced  eight  (8)  feet  center-to-center  and  are  driven  into  the  ground  to  a depth 
of  four  (4)  to  seven  (7)  feet  below  grade.  Each  steel  pile  is  a single  W6x9  “I”  beam.  Once  mounted,  the 
front  of  each  PV  module  assembly  will  be  approximately  1 .5  feet  above  grade,  while  the  rear  will  be 
approximately  five  (5)  to  six  (6)  feet  above  grade.  Each  row  of  modules  is  spaced  approximately 
seventeen  (17)  feet  center-to-center  from  the  adjacent  row. 

The  PV  modules  are  electrically  connected  by  wiring  harnesses  running  along  the  bottom  of  each 
assembly  to  combiner  boxes  that  collect  power  from  several  rows  of  modules.  The  combiner  boxes  feed 
DC  power  from  the  modules  to  the  Power  Conversion  Station  (PCS)  via  underground  cables.  The 
inverters  in  the  PCS  convert  the  DC  electric  input  into  AC  electric  output  and  the  isolation  transformer 
steps  the  current  up  for  on-site  transmission  of  the  AC  power  to  the  PV  combining  switchgear  (PVCS).  The 
PVCS  collects  the  power  for  transmission  to  the  Substation. 

3.2  Climate 

The  National  Oceanic  and  Atmospheric  Administration  (NOAA)  Atlas  14,  which  was  used  to  estimate 
precipitation  frequency  for  the  hydrologic  model,  defines  southwestern  California  as  a semi-arid  region. 
The  Riverside  County  Hydrology  Manual  describes  the  inland  valley  and  desert  areas  as  extremely  hot 
and  dry  during  the  summer  months  and  moderate  during  the  winter.  The  mean  seasonal  precipitation  is 
three  inches  in  the  eastern  desert  regions  and  35  to  40  inches  in  the  San  Bernardino  and  San  Jacinto 
Mountains.  There  are  three  types  of  storms  within  the  region:  (1)  general  winter  storms,  (2)  general 
summer  storms  and  (3)  high  intensity  thunderstorms.  General  winter  storms  originate  as  tropical  cyclones 
(warm  Pacific  air  masses)  that  occur  in  the  late  fall  or  winter  months.  High  rates  of  precipitation  occur  over 
the  interior  mountain  ranges  but  precipitation  decreases  rapidly  over  the  desert  areas.  General  summer 
storms  can  result  in  heavy  precipitation  and  have  durations  of  several  days.  These  typically  occur 
between  the  months  of  July  and  September  as  a result  of  tropical  air  masses  from  either  the  Gulf  of 
Mexico  or  the  South  Pacific  Ocean.  Thunderstorms  that  generate  extremely  high  precipitation  rates  for 
short  durations  can  occur  at  any  time  of  year. 
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3.3  Geology 

Regional  and  site  surficiai  geology  are  discussed  in  the  2007  “Phase  1 Geologic  Reconnaissance  Report” 
prepared  for  the  Project  by  Eberhart/United  Consultants  (EUC).  The  site  is  iocated  within  the 
southwestern  portion  of  the  Mojave  Desert  Geomorphic  Province  of  southern  California.  The  San 
Andreas  Fauit  defines  the  southwestern  boundary  of  the  Geomorphic  Province  while  the  Garlock  Fault 
forms  the  boundary  to  the  north.  The  Mojave  is  a broad  interior  region  of  isolated  mountain  ranges 
separated  by  expanses  of  desert  plains.  It  has  an  interior  enclosed  drainage  and  many  playas.  The 
proposed  DSSF  site  is  located  in  the  Chuckwalla  Valley,  which  is  formed  from  multiple  alluvial  fans 
disseminating  from  the  Eagle  Mountains  in  the  west  and  the  Coxcomb  Mountains  in  the  east.  The  Pinto 
Wash  bisects  the  vailey  and  forms  the  eastern  boundary  of  the  solar  farm  site. 

3.4  Land  Use  and  Soil  Type 

Available  data  indicates  that  land  use  activities  at  the  DSSF  site  have  remained  relatively  consistent  over 
the  past  30  to  40  years.  Several  small  agricultural  plots  have  been  established  in  the  vicinity  of  the  site 
with  the  use  of  irrigation.  The  site  itself  has  remained  as  largely  undeveloped  desert  with  sparse 
vegetation. 

Field  reconnaissance  by  EUC  in  2007  investigated  the  surficiai  sediments  at  the  site.  Two  distinct 
sediment  types  were  present,  one  associated  with  areas  of  desert  pavement  and  the  other  with  more 
active  wash  sediments.  EUC  collected  samples  with  a hand  auger  at  three  locations  within  the  proposed 
DSSF  site.  Table  1 below  summarizes  the  sediment  characteristics. 


Table  1.  Surficiai  Sediment  Summary 


Sample 

ID 

Location 

Depth 

(ft) 

D50 

(mm) 

Description 

A 

Southwest 

- 

- 

Well  graded  gravel  (desert  pavement)  grading  into  well 
sorted  sand  with  gravel 

C 

Northwest 

0 to  0.5 

9.5 

Well  graded  gravel  (desert  pavement)  grading  into  well 
sorted  sand  with  gravel 

C 

Northwest 

0.5  to 
1.5 

0.8 

Well  sorted  sand  with  gravel 

J 

South 

2.0  to 
4.5 

1.5 

Well  graded  sand  with  gravel 

3.5  Drainage  Areas  and  Extent  of  the  Modeling 

The  major  drainage  in  the  vicinity  of  the  DSSF  is  the  Pinto  Wash.  The  Pinto  Wash  is  located  along  the 
eastern  boundary  of  the  DSSF,  continues  southeast  across  undeveloped  land,  and  drains  into  Palen  Dry 
Lake  to  the  east  of  the  DSSF.  Figure  2 shows  a map  of  the  model  extents  for  both  the  hydrologic  and 
hydraulic  models.  The  basin  delineation  and  model  extents  were  developed  utilizing  automatic  basin 
delineation  tools  available  in  the  U.S.  Environmental  Protection  Agency’s  (EPA)  BASINS  software. 
Elevations  from  the  United  States  Geological  Survey’s  (USGS)  National  Elevation  Dataset  were  used  for 
development  of  the  model  hydrology,  which  is  discussed  further  in  the  following  section. 
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4 HYDROLOGIC  ANALYSIS 

A two-dimensional  (2D)  model  was  constructed  to  simulate  flow  patterns  and  sediment  transport  within 
the  DSSF.  The  hydrologic  component  of  the  2D  model  was  developed  in  HEC-FIMS,  a product  of  the 
Hydrologic  Engineering  Center  (HEC)  within  the  U.S.  Army  Corps  of  Engineers.  The  hydrologic  analysis 
was  performed  using  AMC  II  conditions  utilizing  guidelines  outlined  in  the  Riverside  County  Flood  Control 
and  Water  Conservation  District  Hydrology  Manual.  The  hydrologic  analysis  was  repeated  for  the  10-year 
storm  event  incorporating  various  mitigation  measures. 

4.1  Hydrologic  Analysis 

The  Riverside  County  Manual  refers  to  the  NOAA  Atlas  2 for  rainfall  data.  However,  NOAA  has 
superseded  this  source  with  Atlas  14  in  the  Project  area.  The  website  associated  with  NOAA  Atlas  14  can 
provide  rainfall  intensity-duration-frequency  (IDF)  curves  for  any  location  based  on  latitude  and  iongitude. 
The  approximate  coordinates  of  the  DSSF  site  were  entered  into  the  website  to  develop  rainfall  totals  for 
the  100-  and  10-year  storm  events.  A rainfall  distribution  was  not  specified  by  Riverside  County; 
therefore,  the  balanced  distribution  recommended  by  the  San  Bernardino  County  Hydrology  Manual 
(August  1986)  was  used  for  the  analysis. 

The  Soil  Conservation  Service  (SCS)  curve  number  methodology  was  used  to  estimate  flows  to  the 
hydraulic  model.  Curve  numbers  ranging  from  79  in  upstream  areas  to  63  in  downstream  areas  were 
used  for  delineated  basins.  These  curve  numbers  reflect  AMC  II,  or  normal  moisture,  conditions  as 
specified  by  the  Riverside  County  Manual.  An  initial  abstraction  of  0.15  was  used.  Lag  times  were 
calculated  using  the  curve  number  method. 

Hydrologic  information  was  entered  into  HEC-HMS,  which  was  then  used  to  generate  flows  to  the 
hydraulic  model.  Figure  3 presents  the  rainfall  hyetograph  at  the  Project  site  and  Figure  4 shows  the 
estimated  total  storm  water  peak  flow  running  onto  the  entire  project  site  over  time  during  the  100-year 
and  10-year  storm  events.  A summary  of  the  hydrologic  analysis  is  contained  below  in  Table  2. 


Table  2.  Hydrologic  Analysis  Summary 


Parameter 

Value 

Value 

Design  Storm  Frequency 

100-year 

1 0-year 

Peak  Rainfall  Depth 

0.72  inches  in  5 minutes 

0.31  inches  in  5 minutes 

Total  Rainfall  Depth 

3.58  inches 

1.96  inches 

L:\workM  14785\PROJ\REPORTS\03-1 1-2010  Alternate  B Final  Repor1\SW040910B.docx 


7 


PROJECT  NO,  114785 


AECOM 
April  9,  2010 


Desert  Sunlight  Solar  Farm  - First  Solar,  Inc. 

Storm  Water  Hydrology  Report 


5 HYDRAULIC  ANALYSIS 

Flow  and  sediment  transport  within  the  study  area  were  simulated  using  FLO-2D.  FLO-2D  is  a two- 
dimensional  model  designed  to  simulate  unconfined  overland  flows.  The  extents  of  the  FLO-2D  model  are 
shown  in  Figure  2 and  include  Solar  Farm  Site  - Alternative  Bas  well  as  the  Pinto  Wash  area  immediately 
to  the  east.  The  northern  and  southern  boundaries  of  the  model  were  determined  based  on  the  path  of 
water  flow  as  per  the  USGS  National  Elevation  Dataset.  The  upstream  boundary  extends  approximately 
two  miles  upstream  of  the  DSSF  to  establish  flow  patterns  and  sediment  loads  flow  entering  the  site.  The 
downstream  boundary  condition  was  set  over  half  a mile  downstream  so  that  the  downstream  boundary 
condition  would  not  affect  flows  on  the  Project  site.  FLO-2D  model  grid  cells  were  set  to  dimensions  of 
200-feet  by  200-feet. 

Three  configurations  were  analyzed:  (1 ) existing  conditions  (2)  proposed  or  future  (post-development) 
conditions  and  (3)  proposed  or  future  conditions  with  soil  decompaction.  Future  conditions  were  modeled 
without  stormwater  mitigation  measures  and  with  the  inclusion  of  a storm  water  mitigation  measure  in  the 
form  of  soil  decompaction. 

5.1  Inputs  and  Assumptions 

Light  Detection  and  Ranging  (LIDAR)  topographic  survey  data  was  collected  within  the  DSSF.  The  LIDAR 
data  was  combined  with  USGS  elevation  data  to  populate  the  2D  model  grid  with  elevations.  These 
elevations  represent  the  existing  conditions  of  the  site.  For  this  analysis  the  same  topographic  data  was 
used  for  both  existing  and  proposed  or  future  (post-development)  conditions.  Using  the  LIDAR  data  for 
both  existing  and  future  conditions  will  show  the  hydraulic  changes  at  the  project  site  as  a result  of 
grading  and  compaction  by  changing  only  the  Manning’s  roughness  and  infiltration  parameters.  The 
grading  plan  would  not  greatly  affect  the  model  elevations  that  are  averaged  within  the  200  foot  by  200 
foot  grid  elements  created  in  FLO-2D. 

The  FLO-2D  model  uses  the  Green-Ampt  method  to  simulate  ground  infiltration.  The  parameters  for  the 
Green-Ampt  method  were  calibrated  using  information  from  the  hydrologic  HEC-HMS  model.  HEC-HMS 
uses  the  Curve  Number  infiltration  method.  The  volume  of  flow  that  should  runoff  the  site  was  estimated 
in  HEC-HMS.  The  hydraulic  conductivity  in  FLO-2D  was  adjusted  so  that  the  correct  volume  of  flow  was 
generated  in  the  FLO-2D  model.  A curve  number  of  63  (i.e.  barren  land)  was  used  for  the  majority  of  the 
existing  conditions.  The  areas  classified  as  “barren  land”  represent  areas  containing  existing  wash.  The 
areas  of  desert  pavement  that  occur  within  the  project  site  were  assumed  to  have  similar  infiltration 
capacity  as  the  dirt  roads  introduced  for  the  future  conditions  (i.e.  curve  number  72).  Earth  Systems 
Southwest  (ESSW)  provided  an  estimate  that  suggests  approximately  20-30  percent  of  the  total  project 
area  is  covered  in  moderate  to  strong  desert  pavement.  Delineation  of  the  desert  pavement  areas  were 
done  by  EUC  (EUC,  2007).  AECOM  reviewed  EUC’s  delineation  against  recent  aerial  images  to  confirm 
accuracy.  This  delineation  is  shown  in  Appendix  E;  the  mapped  desert  pavement  area  is  approximately 
30  percent  of  the  project  site.  The  properties  of  desert  pavement  are  discussed  further  in  Section  7.1 , 
Fluvial  Geomorphologic  Assessment  Methodology.  A curve  number  of  72  (i.e.  dirt  roads)  was  used  for 
future  conditions  to  account  for  compaction  and  loss  of  vegetation  within  the  DSSF  site.  Outside  the 
project  site  the  existing  conditions  assignment  of  63  representing  barren  land  was  retained. 

A Manning's  “n”  value  of  0.043  was  used  for  existing  conditions  and  was  based  on  guidelines  established 
by  the  USGS  for  developing  Manning’s  roughness  coefficients  in  floodplains  (USGS  Water-supply  Paper 
2339).  For  the  post-development  conditions,  the  Manning’s  “n"  is  reduced  to  0.034,  reflecting  both  the 
reduction  in  roughness  due  to  smoothing  the  grade  and  removing  existing  vegetation  and  takes  into 
account  the  increase  in  roughness  due  to  the  presence  of  the  piles  supporting  the  solar  panels.  See 
Appendix  B for  a detailed  review  of  the  Manning’s  value  assignments. 
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5.2  Results;  Future  Conditions 

The  results  presented  in  this  section  show  the  future  hydraulic  conditions  without  stormwater  mitigation 
measures.  The  FLO-2D  model  was  simulated  for  a 48-hour  period  for  the  100-  and  10-year  design  storm 
events.  Plots  of  peak  storm  water  depth  and  velocity  for  both  future  and  existing  conditions  were 
produced  with  the  FLO-2D  model  results.  To  be  conservative  in  terms  of  peak  velocities,  sediment 
transport  was  not  taken  into  account  during  these  simulations.  In  reality,  when  sediment  transport  (scour) 
takes  place  flow  depth  will  increase  and  the  peak  velocities  will  therefore  decrease.  Sediment  transport 
models  were  developed  separately,  the  results  of  the  sediment  transport  analysis  can  be  found  in  Section 
6. 

The  100-year  future  conditions  model  indicates  that  the  storm  water  peak  flow  depth  would  be  less  than 

2.3  feet  in  the  center  of  the  DSSF  and  towards  the  east  due  to  the  Pinto  Wash.  In  general,  the  modeling 
results  demonstrate  that  there  would  be  very  little  change  (less  than  one  tenth  (1/10)  foot  of  difference)  in 
flow  depth  as  a result  of  Project-related  changes  to  the  site.  The  modeling  results  also  demonstrate  that 
there  would  be  no  increase  in  maximum  storm  water  peak  flow  velocities  as  a result  of  the  changes  to  the 
Project  site. 

A summary  of  the  hydraulic  analysis  for  the  100-year  storm  is  contained  in  Table  3 below.  In  this  table, 
“on-site  location”  essentially  indicates  the  changes  within  the  Project  site  and  “off-site  location”  indicates 
the  impacts  to  the  areas  immediately  downstream  of  the  DSSF  site. 


Table  3.  Hydraulic  Analysis  Summary:  100-year 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

Change 

Peak  Outflow 

Off-site 

23,952  cfs 

24,263  cfs 

311  cfs  1.3% 

Total  Outflow  Volume 

Off-site 

6,645  acre-ft 

6,813  acre-ft 

168  acre-ft  2.5% 

Maximum  Peak  Flow  Depth 

On-site 

2.2  ft 

2.3  ft 

0.1  ft  4.5% 

Average  Peak  Flow  Depth 

On-site 

0.8  ft 

0.8  ft 

0.0  ft  0.0% 

Peak  Velocity 

On-site 

5.0  ft/s 

5.0  ft/s 

0.0  ft/s  0.0% 

Average  Velocity 

On-site 

1.9  ft/s 

1.9  ft/s 

0.0  ft/s  0.0% 
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The  hydraulic  model  results  of  the  10-year  storm  can  be  found  in  Table  4,  below.  There  was  no  change  in 
peak  flow  depth  from  existing  to  proposed  conditions  and  the  average  flow  depth  remained  the  same. 
Peak  flow  velocity  and  average  velocities  will  not  increase  as  a result  of  development  for  the  10-year 
storm. 


Table  4.  Hydraulic  Analysis  Summary:  10-year 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

Change 

Peak  Outflow 

Off-site 

5,461  cfs 

5,717  cfs 

256  cfs  4.7% 

Total  Outflow  Volume 

Off-site 

1 ,958  acre-ft 

2,073  acre-ft 

115  acre-ft  5.9% 

Maximum  Peak  Flow  Depth 

On-site 

1.5  ft 

1.5  ft 

0.0  ft  0.0% 

Average  Peak  Flow  Depth 

On-site 

0.4  ft 

0.4  ft 

0.0  ft  0.0% 

Peak  Velocity 

On-site 

3.5  ft/s 

3.5  ft/s 

0.0  ft  0.0% 

Average  Velocity 

On-site 

1.1  ft/s 

1.1  ft/s 

0.0  ft  0.0% 

Table  3 and  Table  4 do  not  reflect  storm  water  mitigation  measures  that  will  be  incorporated  into  the  final 
design  of  the  DSSF.  See  Section  5.3  below  for  the  model  results  with  incorporated  LID  design 
mechanisms. 


5.3  Results:  Future  Conditions  with  Decompaction 

The  results  presented  in  this  section  show  the  future  hydraulic  conditions  with  decompaction  as 
stormwater  mitigation.  The  FLO-2D  model  was  simulated  for  a 48-hour  period  for  the  100-  and  10-year 
design  storm  events.  Infiltration  rates  were  adjusted  to  represent  decompaction  of  the  soil  between  the 
rows  of  the  arrays.  Plots  of  peak  storm  water  depth  and  velocity  for  both  future  and  existing  conditions 
were  produced  with  the  FLO-2D  model  results.  To  be  conservative  in  terms  of  peak  velocities,  sediment 
transport  was  not  taken  into  account  during  these  simulations.  Sediment  transport  models  were 
developed  separately,  the  results  of  the  sediment  transport  analysis  can  be  found  in  Section  6. 

The  goal  of  the  design  is  to  minimize  the  change  of  hydraulics  and  sediment  transport.  The  grading 
design  incorporating  the  soil  decompaction  storm  water  mitigation  measure  was  modeled  to  determine 
the  impact  caused  by  development  of  the  DSSF  site.  Soil  decompaction  will  be  implemented  between  the 
rows  of  tables  within  each  of  the  arrays.  The  decompaction  operation  will  restore  the  infiltration  to  the  pre- 
development original  state.  The  intent  of  the  decompaction  mitigation  measure  is  to  increase  the  post- 
development soil  infiltration  that  results  in  a lower  total  storm  water  outflow  volume. 

For  the  project  areas  located  on  existing  desert  pavement,  the  decompaction  measure  is  not  anticipated 
to  restore  the  pre-development  conditions.  Project  areas  that  are  currently  covered  with  desert  pavement 
already  have  a low  infiltration  capacity.  Although  the  decompaction  measure  is  intended  to  increase  post- 
development soil  infiltration,  the  decompaction  measure  is  not  anticipated  to  significantly  change  the 
infiltration  capacity  as  compared  to  pre-development  conditions  for  desert  pavement  areas. 

The  values  presented  in  Table  5 are  the  results  from  simulating  decompaction  of  37.3%  of  the  total 
project  site.  This  percentage  was  calculated  based  on  the  current  array  configuration  and  site  layout  that 
allows  for  approximately  9.4  feet  of  the  area  between  rows  to  be  decompacted  with  an  allowance  to 
minimize  damage  to  the  panels.  Figure  9 shows  the  maximum  peak  flow  depths.  Figure  10  shows  the 
change  in  maximum  peak  flow  depth.  Figure  11  shows  the  maximum  peak  velocity  and  Figure  12  shows 
the  change  in  peak  velocity.  The  change  in  total  outflow  volume  is  81  acre-feet  or  a 1.2%  increase  from 
existing  conditions  when  decompaction  was  considered. 
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Table  5.  Hydraulic  Analysis  Summary:  100-year  with  Decompaction 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

with 

Decompaction 

Measure 

Change 

Peak  Outflow 

Off-site 

23,952  cfs 

24,068  cfs 

116  cfs  0.5% 

Total  Outflow  Volume 

Off-site 

6,645  acre-ft 

6,726  acre-ft 

81  acre-ft  1.2% 

Maximum  Peak  Flow  Depth 

On-site 

2.2  ft 

2.2  ft 

0 ft  (0%) 

Average  Peak  Flow  Depth 

On-site 

0.8  ft 

0.8  ft 

0 ft  (0%) 

Peak  Velocity 

On-site 

5.0  ft/s 

5.0  ft/s 

0 ft/s  (0%) 

Average  Velocity 

On-site 

1.9  ft/s 

1.9  ft/s 

0 ft/s  (0%) 

The  10-year  decompaction  simulation  resulted  in  a change  in  total  outflow  volume  of  55  acre-feet  or  a 
2.8%  increase  from  existing  conditions.  Figure  13  shows  the  maximum  peak  flow  depths,  Figure  14 
shows  the  change  in  maximum  peak  flow  depth,  Figure  15  shows  the  maximum  peak  velocity  and  Figure 
16  shows  the  change  in  peak  velocity. 

Table  6.  Hydraulic  Anaiysis  Summary:  10-year  with  Decompaction 


Parameter 

Location 

Existing 

Conditions 

Future 

Conditions 

with 

Decompaction 

Measure 

Change 

Peak  Outflow 

Off-site 

5,461  cfs 

5,519  cfs 

58  cfs  1.1  % 

Total  Outflow  Volume 

Off-site 

1 ,958  acre-ft 

2,013  acre-ft 

55  acre-ft  2.8% 

Maximum  Peak  Flow  Depth 

On-site 

1.5  ft 

1.5  ft 

0 ft  (0%) 

Average  Peak  Flow  Depth 

On-site 

0.4  ft 

0.4  ft 

0 ft  (0%) 

Peak  Velocity 

On-site 

3.5  ft/s 

3.5  ft/s 

0 ft/s  (0%) 

Average  Velocity 

On-site 

1.1  ft/s 

1.1  ft/s 

0 ft/s  (0%) 

The  results  presented  in  Table  5 and  Table  6 do  not  include  sediment  transport  functions. 


The  decompaction  measure  will  mitigate  the  impact  from  pre  to  post  development  conditions  to  less  than 
5%  change  at  the  boundary  of  the  model. 

5.3. 1 Discussion  of  Additional  Mitigation  Measures 

Decompaction  of  soils  is  the  most  significant  measure  to  mitigate  post-development  impact,  by  reducing 
added  runoff.  Decompacting  the  soil  provides  additional  infiltration  capacity  which  reduces  runoff  volume, 
peak  flow  rate,  flow  velocities  and  sediment  transport.  Placement  of  riprap  can  also  be  considered  as  an 
additional  mitigation  measure.  Riprap  increases  surface  roughness  slowing  down  the  velocities. 
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decreasing  sediment  transport,  and  increasing  flow  depth.  Riprap  would  be  used  in  conjunction  with 
decompaction,  as  riprap  will  not  mitigate  flow  or  volume. 

An  additional  mitigation  measure  such  as  retention  basins  can  be  implemented  to  address  specific  post- 
development hydraulic  characteristics  that  remain  after  implementation  of  the  decompaction  measure. 
These  retention  basins  could  be  located  along  the  upstream  western  boundary  of  the  project  site  to 
intercept  run  on  storm  water  flows.  The  intent  of  this  measure  is  to  reduce  overall  flow  depths,  velocities 
and  outflow  volume  by  retaining  run-on  storm  water  volume.  They  will  also  reduce  sediment  transport 
within  the  project  site.  Due  to  the  size  of  the  grid  elements  in  FLO-2D  (200  foot  by  200  foot)  an  accurate 
representation  of  the  basins  cannot  be  distinguished  in  the  model.  Flowever,  it  can  be  assumed  that  the 
basins  can  be  designed  to  retain  the  excess  total  storm  water  volume.  Once  the  basins  are  designed, 
their  retention  capacity  volume  can  be  subtracted  from  the  total  outflow  volume  of  any  of  the  simulations. 
Retentions  basins  would  be  designed  to  retain  the  excess  total  volume  capacity  which  for  the  current 
modeling  results  is  on  the  order  of  55  ac-ft  for  the  10-year  storm  event. 

An  additional  mitigation  measure  such  as  check  dams  can  be  implemented  to  address  specific  post- 
development hydraulic  characteristics  that  remain  after  implementation  of  the  decompaction  measure. 
These  check  dams  could  be  located  near  the  downstream  southern  boundary  of  the  project  site  to 
intercept  run  off  storm  water  flows.  The  intent  of  this  measure  is  to  reduce  outflow  volume  by  retaining 
run-off  storm  water  volume.  Check  dams  would  have  an  effect  on  the  storm  water  upstream  of  each  dam 
because  the  storm  water  would  back  up  behind  each  dam.  Check  dams  would  also  reduce  flow  velocities 
and  sediment  transport  leaving  the  project  site.  Check  dams  would  change  the  Manning’s  roughness  (“n") 
values  used  in  the  model  at  their  immediate  vicinity.  It  can  be  assumed  that  the  check  dams  can  be 
designed  to  retain  the  excess  total  storm  water  volume.  Once  the  check  dams  are  designed,  their 
retention  capacity  volume  can  be  subtracted  from  the  total  outflow  volume  of  any  of  the  simulations. 

Check  dams  would  be  designed  to  retain  the  excess  total  volume  capacity  which  for  the  current  modeling 
results  is  on  the  order  of  55  ac-ft  for  the  10-year  storm  event. 

An  additional  mitigation  measure  such  as  strip  detention  basins  can  be  implemented  to  address  specific 
post-development  hydraulic  characteristics  that  remain  after  implementation  of  the  decompaction 
measure.  The  strip  detention  basins  would  be  approximately  6-inches  deep  and  70  feet  wide.  The  strip 
detention  basins  would  be  designed  to  follow  the  contours,  so  the  lengths  would  be  dependent  on  the 
locations  of  the  basins  on  the  site.  These  detention  basins  could  be  located  near  the  downstream 
southern  boundary  of  the  project  site  to  intercept  run  off  storm  water  flows.  The  intent  of  this  measure  is 
to  reduce  outflow  volume  by  detaining  run-off  storm  water  volume,  similar  to  the  check  dam  measures. 
Strip  detention  basins  would  not  have  an  effect  on  the  storm  water  upstream  of  each  basin  but  would 
reduce  flow  velocities  and  sediment  transport  leaving  the  project  site.  Strip  basins  would  not  appreciably 
change  the  Manning’s  roughness  (“n”)  values  used  in  the  model  for  the  project.  The  strip  detention  basins 
would  not  be  as  effective  a measure  as  the  check  dams.  Check  dams  can  be  designed  to  hold  more 
volume  than  the  strip  detention  basins  when  placed  on  flatter  slopes  and  also  check  dams  will  act  as  a 
bigger  obstacle  than  strip  detention  basins  attenuating  storm  water  flow.  It  can  be  assumed  that  the  strip 
detention  basins  can  be  designed  to  retain  the  excess  total  storm  water  volume  and  would  have  a 
retention  volume  capacity  equivalent  to  that  for  the  check  dams.  Strip  detention  basins  would  be  designed 
to  retain  the  excess  total  volume  capacity  which  for  the  current  modeling  results  is  on  the  order  of  55  ac-ft 
for  the  10-year  storm  event.  Once  the  strip  detention  basins  are  designed,  their  detention  capacity  volume 
can  be  subtracted  from  the  total  outflow  volume  of  any  of  the  simulations. 

5.3.2  Discussion  of  Effect  on  the  Pinto  Wash 

As  shown  on  the  pre-development  and  post-development  figures,  the  development  will  not  significantly 
affect  the  storm  water  flow  in  the  Pinto  Wash.  For  the  most  part,  the  storm  water  flow  in  the  Pinto  Wash 
will  encroach  onto  the  DSSF  for  10-year  and  100-year  storm  events.  The  figures  show  that  the  flow  on 
the  DSSF  does  not  enter  the  Pinto  Wash  along  the  DSSF  boundary  (or  within  the  boundaries  of  the 
model),  rather  the  storm  water  outflow  from  the  site  will  enter  the  Pinto  Wash  in  an  area  several  miles 
downstream  of  the  DSSF.  The  volume  of  storm  water  in  the  Pinto  Wash  is  on  the  order  of  4,072  ac-ft  for 
the  1 00-year  storm  event  and  1,545  ac-ft  for  the  10-year  storm  event.  The  DSSF  does  not  increase  Pinto 
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Wash  flows  at  the  downstream  end  of  the  project;  however,  an  additional  81  ac-ft  for  the  1 00-year  event 
from  the  DSSF  would  eventually  make  its  way  into  Pinto  Wash  at  which  point  the  increase  is  expected  to 
be  less  than  1%.  Velocities  and  depths  within  the  pinto  wash  will  not  change  as  a result  of  development. 
The  DSSF  development  would  not  have  a significant  impact  to  a storm  water  flow  in  the  Pinto  Wash. 
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6 SEDIMENT  TRANSPORT  ANALYSIS 

This  section  describes  sediment  transport  for  the  project  as  predicted  by  FLO-2D.  The  sediment  transport 
analysis  is  conservative  because  degradation  depths  presented  do  not  reflect  sediment  deposition  which 
may  occur  within  the  same  model  cell.  The  model  does  not  account  for  local  scour  at  the  supports  for  the 
solar  panels.  Local  scour  is  evaluated  later  in  this  report;  see  Section  8 LOCAL  SCOUR  ANALYSIS. 

6.1  Methodology 

The  existing  and  proposed  model  configurations  discussed  in  the  Hydraulics  Section  were  modified  to 
account  for  sediment  transport.  FLO-2D  has  the  capability  of  simulating  sediment  transport  and  offers 
several  different  methodologies.  The  Zeller  and  Fullerton  methodology  was  selected  for  sediment 
transport  analysis  of  the  DSSF  since  this  methodology  is  appropriate  for  alluvial  floodplain  conditions 
(FLO-2D  User’s  Manual,  2007).  Sediment  profile  information  was  obtained  from  the  geotechnical  study 
(EUC,  2007). 

6.2  Results 

The  existing  and  future  conditions  with  decompaction  were  modeled  under  AMC  II  conditions  to 
determine  the  loss  in  depth  of  the  sediment  (degradation  or  scour)  during  the  100-  and  10-year  storm 
events.  Maps  presenting  the  results  of  the  existing  conditions  100-year  and  10-year  peak  degradation  are 
shown  in  Figure  18  and  20,  respectively.  Maps  presenting  the  results  of  the  100-year  and  10-year  peak 
degradation  are  shown  in  Figure  18  and  Figure  21  respectively.  Graphs  showing  change  in  sediment 
transport  depth  can  be  found  in  Figure  19  and  Figure  22.  Table  7 presents  average  degradation  depths 
for  the  100-year  storm  event  within  the  DSSF  for  the  simulations.  The  modeling  results  determined  that 
the  average  degradation  for  the  100-year  storm  event  within  the  project  site  does  not  change  (the 
difference  is  0.0%)  for  the  future  conditions  with  decompaction. 


Table  7.  Sediment  Transport  Summary:  100-year  storm 


Simulation 

Average 

Degradation 

Depth 

Change 

Existing  Conditions 

0.03  ft 

NA 

Future  Conditions  with 
Decompaction 

0.03  ft 

0.00  ft  (0.0%)  1 

The  10-year  simulation  results  are  presented  below  in  Table  8.  The  modeling  results  determined  that  the 
average  degradation  for  the  10-year  storm  event  within  the  project  site  does  not  change  (the  difference  is 
0.0%)  for  future  conditions. 


Table  8.  Sediment  Transport  Summary;  10-year  storm 


1 Parameter 

Average 

Degradation 

Depth 

Change 

Existing  Conditions 

0.01  ft 

NA 

Future  Conditions  with 
Decompaction 

0.01  ft 

0.00  ft  (0.0%) 

Sediment  transport,  based  on  the  sediment  particle  size,  showed  that  the  proposed  installation  did  not 
have  any  impact  on  degradation;  the  average  degradation  depth  is  0.03  feet  for  the  100-year  storm  and 
0.01  feet  for  the  10-year  storm  over  most  of  the  DSSF  for  both  pre-  and  post-development  conditions. 
The  results  show  that  the  average  degradation  within  the  project  site  remains  the  same  for  existing 
conditions  and  all  development  options. 


o 


L:\work\1 14785\PROJ\REPORTS\03-1 1-2010  Alternate  B Final  Report\SW040910B.docx 


14 


PROJECT  NO.  114785 


AECOM 
April  9,  2010 


Desert  Sunlight  Solar  Farm  - First  Solar,  Inc. 
Storm  Water  Flydrology  Report 


Although  the  modeling  results  indioate  that  the  average  degradation  depth  is  not  significant  for  both  pre- 
and  post-development  conditions,  sediment  transport  may  occur  as  a result  of  either  a large  storm  event 
or  a series  of  smaller  storm  events.  This  issue  can  be  mitigated  by  periodic  monitoring  and  maintenance 
of  the  site.  For  example,  monitoring  conducted  after  storm  events  would  indicate  sediment  depth  at  that 
time  and  maintenance  activities  would  be  conducted  as/if  needed  to  add/remove  material  to  restore 
design  conditions.  A Monitoring  and  Response  Plan  will  be  incorporated  into  the  final  design  of  the  DSSF 
to  ensure  that  the  storm  water  infrastructure  is  in  good  working  order  on  an  ongoing  basis  during  Project 
operation. 
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7 FLUVIAL  GEOMORPHOLOGIC  ASSESSMENT 


7.1  Methodology 

AECOM  reviewed  existing  data  including  geologic  literature,  site  reports,  aerial  mapping  and 
topographical  survey  to  qualitatively  determine  the  fluvial  geomorphology  of  the  DSSF.  Aerial 
photographs  from  the  years  1978,  1996  and  2002  were  analyzed  to  determine  changes  in  land  use  and 
stream  channel  configurations. 

As  noted  earlier,  the  DSSF  is  located  in  the  Chuckwalla  Valley,  which  is  bounded  by  a series  of  alluvial 
fans  that  slope  gently  to  moderately  toward  the  southwest  and  southeast.  The  Pinto  Wash  runs  through 
the  center  of  the  valley.  The  DSSF  facilities  are  to  be  located  to  the  west  of  the  Pinto  Wash.  Vegetation  at 
the  site  generally  consists  of  sage  and  other  scrub-type  brush  that  is  typical  for  the  arid  regions  of 
southern  California  (EUC,  2007). 

The  geomorphology  of  alluvial  fans  is  described  by  John  Field  and  Philip  Pearthree  in  their  article 
“Geomorphologic  Flood-Hazard  Assessment  of  Alluvial  Fans  and  Piedmonts"  published  in  the  Journal  of 
Geoscience  Education,  Vol.  45,  1997: 

“Alluvial  fans  are  generally  cone-shaped  depositional  landforms  with  distributary  drainage 
patterns  that  emanate  from  a discrete  source  and  increase  in  width  downslope.  Older,  inactive, 
alluvial  fans  commonly  are  isolated  from  active  depositional  processes  and  dendritic  drainage 
patterns  are  developed  on  them.” 

“Surfaces  that  are  subject  to  flooding  are  undissected,  display  well  preserved  bar-and-swale 
topography,  and  lack  desert  pavement  and  varnish.  In  contrast,  surfaces  that  have  not  been 
flooded  for  hundreds  of  thousands  of  years  are  moderately  to  deeply  dissected,  have  well 
developed  desert  pavements  and  abundant  shattered  cobbles  on  the  surface;  their  soils  include 
substantial  accumulations  of  clay  and  calcium  carbonate  (caliche).” 

“Several  criteria  can  be  used  to  distinguish  between  a permanent  and  temporary  trench.  Fanhead 
trenches  dissecting  inactive  surfaces  with  well  developed  soils,  desert  pavement,  and  rock 
varnish  are  permanent  features,  since  it  is  the  incision  of  the  trench  itself  that  is  largely 
responsible  for  the  isolation  of  the  adjacent  old  surfaces.  A trench  dissecting  a young  surface,  on 
the  other  hand,  is  potentially  only  a transient  feature.  The  depth  of  incision  alone  should  not  be 
used  to  determine  whether  a trench  is  permanent.  Trenches  as  deep  as  8 m can  be  filled  and/or 
cut  during  a single  debris  flow  event.  ...Regardless  of  the  absolute  depth  of  the  incision,  a 
fanhead  trench  is  not  a permanent  feature  if  floodwaters  can  overtop  or  backfill  the  channel  under 
the  prevailing  hydrologic  conditions.” 

Review  of  recent  aerial  imagery  and  site  photographs  indicates  that  there  are  two  significant  geologic 
environments  occurring  at  the  DSSF.  The  first  geologic  environment  is  characterized  as  older  alluvial 
sediments  with  developed  desert  pavement.  This  environment  occurs  in  the  northwest  portion  of  the  site 
in  the  vicinity  of  Power  Line  Road.  It  also  occurs  in  the  southwest  corner  of  the  site  adjacent  to  Kaiser 
Road  (Co  Route  R2).  Based  on  LIDAR  topographic  survey  data,  alluvial  stream  channel  depths  near 
Power  Line  Road  approach  four  feet  at  the  northwest  end  of  the  project  while  the  channels  near  Kaiser 
Road  are  generally  two  (feet  or  less. 

The  second  significant  geologic  setting  at  the  DSSF  site  consists  of  an  area  of  active  younger  sediments 
with  no  evidence  of  desert  pavement.  Topography  in  these  areas  tends  to  be  very  consistent  with 
channels  depths  generally  less  than  one  foot  deep. 

The  EUC  “Phase  1 Geologic  Reconnaissance  Report”  corroborates  the  two  significant  conditions 
encountered  at  the  site.  EUC  describes  the  established  alluvial  sediments  as  follows: 

“Older  alluvial  fan  deposits  consisting  of  Pleistocene  non-marine  sediments  extend  outward  into 
the  valley  from  both  the  Eagle  Mountains  on  the  west  and  the  Coxcomb  Mountains  on  the  east. 
Desert  pavement  type  deposits  (manganese  and  iron  oxidized  coatings  on  cobbles  and  sand) 
blanket  the  top  three  (3)  to  six  (6)  inches  of  the  older  alluvial  fan  material.” 
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EUC  describes  the  area  near  Power  Line  Road  and  Kaiser  Road  as  the  “Northwest  fan  - includes 
sediments  derived  from  the  Eagle  Mountain  Quartz  Monzonite,  Pleistocene  volcanic  rocks,  and  Pre- 
Cretaceous  metamorphosed  sediments.”  In  contrast,  they  describe  the  younger  active  sediments  as  “of 
Flolocene  age.  These  soils  consist  of  fine  to  coarse  sand,  interbedded  with  clay,  silt  and  gravel.” 

Lateral  migration  of  stream  channels  is  typically  evaluated  based  on  the  analysis  of  historical  aerial 
photographs.  AECOM  reviewed  aerial  photographs  from  the  years  1978,  1996  and  2002  at  the  proposed 
site.  Based  on  the  data  available,  stream  channels  at  the  site  have  been  relatively  stable  over  the  period 
evaluated.  It  is  more  difficult  to  determine  the  stability  of  smaller  channels  located  in  the  more  active 
portions  of  the  site  due  to  their  scale.  Based  on  knowledge  of  similar  environments,  it  would  be  expected 
that  alluvial  stream  channels  in  the  older  alluvial  regions  remain  relatively  stable.  It  is  anticipated  that  the 
shallow  channels  that  exist  within  the  younger  sediment  would  exhibit  frequent  channel  avulsion  and 
lateral  migration  during  flood  flows. 

7.2  Results 

Changes  to  the  vertical  profile  of  the  stream  channels  are  difficult  to  quantify  without  detailed  survey  data 
of  Project  site  topography  over  time.  However,  existing  conditions  at  the  site  indicate  channel  depths  of 
two  to  four  feet  in  the  older  alluvial  sediments  and  less  than  two  feet  in  the  younger  sediments. 

The  grading  design  of  the  DSSF  includes  grading  of  the  entire  site  with  varying  levels  of  compaction 
depending  on  proposed  land  use  (primary  road,  secondary  road,  etc.).  Existing  slopes  on  the  site  vary 
from  zero  to  two  percent  in  the  active  alluvial  areas  to  two  to  four  percent  in  the  regions  of  less  active 
older  alluvial  sediments.  Planned  slopes  will  be  zero  to  two  percent  across  the  entire  site. 

The  proposed  changes  to  the  site  will  have  an  impact  on  future  geomorphic  conditions.  Instead  of 
relatively  inactive  areas  characterized  by  desert  pavement  in  combination  with  more  active  areas,  the 
geologic  conditions  at  the  site  will  change  to  a more  consistent  geological  condition.  Changes  to  existing 
site  grades  will  also  have  an  impact  on  flood  flows.  It  is  anticipated  that  these  changes  will  create  a 
geologic  environment  conducive  to  rapidly  migrating  shallow  channels,  approximately  two  feet  deep  or 
less.  Channel  formation  from  fluvial  geomorphology  occurs  as  a result  of  multiple  storm  events  over  time. 
This  long  term  scour  or  channel  formation  can  be  mitigated  by  periodic  monitoring  to  identify  changes  to 
the  site  grading,  followed  by  maintenance  measures  to  address  these  changes  as/if  needed. 
Development  of  a Monitoring  and  Response  plan  would  address  monitoring  of  the  drainage  control 
devices  after  storm  events  and  development  of  appropriate  maintenance  responses  so  that  the  drainage 
control  devices  are  operational  for  subsequent  storm  events.  Flatter  slopes  may  also  contribute  to  areas 
of  sediment  deposition  during  storm  events. 

If  further  evaluation  of  existing  and  post-development  conditions  at  the  site  is  needed,  a detailed 
quantitative  fluvial  geomorphologic  assessment  will  be  conducted.  The  quantitative  evaluation  would 
include  a detailed  analysis  of  stream  migration  based  on  historical  aerial  images,  additional  historical 
information  including  interviews  with  local  inhabitants,  and  site  reconnaissance  to  determine  channel 
characteristic,  extent  of  desert  pavement  and  soil  properties. 
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Photo  1.  Stream  channel  in  older  alluvial  sediments  (desert  pavement) 


Photo  2.  View  of  desert  pavement  material 
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8 LOCAL  SCOUR  ANALYSIS 

The  total  predicted  scour  depth  is  the  sum  of  the  following  components:  general  scour,  long  term  scour 
and  local  scour.  General  scour  Is  discussed  in  the  Sediment  Transport  Analysis  Section  6 of  this  report. 
Long  term  scour  depth  is  estimated  in  the  previous  Fluvial  Geomorphologic  Assessment  Section  7.  It  is 
assumed  that  the  long  term  scour  can  be  mitigated  by  periodic  monitoring  to  identify  changes  to  the  site 
grading  and  followed  by  maintenance  measures  to  address  these  changes  as/if  needed.  Therefore,  the 
total  scour  depth  presented  in  this  section  is  assumed  to  be  the  local  scour  and  general  scour  that  the 
site  structures  could  experience.  The  local  scour  is  discussed  herein  for  the  future  conditions  100-year 
storm  event.  Local  scour  Is  measured  at  an  instantaneous  point  in  time  as  a result  of  turbulent  flow  at  the 
pylons.  Sediment  is  suspended  at  the  base  of  these  structures  within  the  turbulent  flow.  As  the  sediment 
moves  away  from  the  turbulent  zone  the  flow  can  no  longer  support  the  sediment  load  and  It  Is  typically 
deposited  a short  distance  downstream.  Local  scour  occurs  at  the  base  of  a structure  as  a result  of  the 
change  In  direction  and  velocity  of  storm  water  as  the  water  flows  around  the  structure.  The  effect  of  the 
local  scour  is  limited  to  the  area  immediately  adjacent  to  the  base  of  the  PV  solar  panel  support 
structures. 

8.1  Methodology 

For  the  purpose  of  this  study,  local  scour  was  analyzed  at  the  base  of  the  PV  solar  panel  support 
structures.  Scour  depths  were  calculated  using  a local  pier  scour  equation  from  the  Federal  Fllghway 
Administration’s  Flydraullc  Engineering  Circular  No.  18  (FIEC-18),  “Evaluating  Scour  at  Bridges”  (4*^ 
Edition). 

Scour  depths  were  calculated  for  each  element  In  the  2D  model  within  the  DSSF.  Velocity  and  depth 
outputs  from  the  model  were  used  to  determine  scour  at  each  element.  The  dimensions  of  a model 
element  are  200-feet  by  200-feet  and  velocities  and  depths  predicted  by  the  model  are  averaged  across 
the  element  area.  Therefore,  the  velocities  may  not  be  conservative  because  high  concentrations  at 
portions  of  the  element  are  lost  and  larger  scour  depths  than  predicted  may  occur. 

The  local  scour  equation  and  the  various  parameters  and  assumptions  are  as  follows: 


a 


\a) 


(Equation  1) 


Where: 


ys  = Local  scour  depth  (ft); 

Ki  = Correction  factor  for  pier  nose  shape; 

K2  = Correction  factor  for  angle  of  attack  of  flow; 
K3  = Correction  factor  for  bed  condition; 

K4  = Correction  factor  for  armoring; 
a = Pier  width  (ft); 
y = Flow  depth  (ft); 

Fr  = Froude  number: 


(Equation  2) 


Where: 


V = Average  velocity  (ft/s); 
g = Acceleration  due  to  gravity  (ft/s^). 
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8.2  Approach 

Two  (2)  different  scour  depth  analyses  were  performed  to  encompass  the  best  and  worst  case  scour 
depths  by  varying  the  pile  geometry.  The  only  parameters  of  the  scour  equation  that  change  in  each  case 
are  the  pier  width  (a)  and  the  correction  factor  for  angle  of  attack  (K2).  All  other  values  (velocity,  depth, 
etc.)  remain  the  same  for  a given  element  within  the  modeled  domain.  A plane  bed  was  assumed  for  the 
bed  condition,  resulting  in  a K3  factor  of  1 .1 . The  grain  size  analyses  collected  during  the  EUC  Phase  1 
Geologic  Reconnaissance  Report  all  contained  a median  particle  diameter  of  less  than  two  (2) 
millimeters,  resulting  in  a K4  factor  of  1 .0. 


8.3  Inputs  and  Assumptions 

The  proposed  pile  configuration  consists  of  steel  wide  flange  I-beams  (W6X9).  The  shape  correction 
factor  was  assumed  to  be  square  for  both  cases,  resulting  in  a Ki  factor  of  1 .1 . The  worst  case  analysis 
assumed  the  pier  width  was  the  largest  flange  dimension  (5.9  inches)  and  the  angle  of  attack  was 
assumed  to  be  90  degrees.  A 90  degree  angle  of  attack  produces  the  largest  K2  value  (1 .3).  The  equation 
for  determining  K2  is  shown  below  (HEC-18): 


( L \ 

Cose  + -Sin0 

\ f J 


0.65 


(Equation  3) 


Where: 

L = Length  of  pile  (ft); 

© = Angle  of  attack  of  flow  (degrees). 

The  worst  case  angle  of  attack  assumptions  mentioned  above  produce  the  most  conservative  scour 
depth  results.  The  best  case  scour  analysis  assumed  the  pier  width  was  the  smallest  flange  dimension 
(3.94  inches)  and  the  angle  of  attack  was  assumed  to  be  zero  degrees.  A zero  degree  angle  of  attack 
produces  the  smallest  K2  value  (1 .0).  The  best  case  angle  of  attack  assumptions  produce  less 
conservative  scour  depths  and  are  not  presented  herein.  A visual  representation  of  the  100-year  worst 
case  scenario  is  shown  on  Figure  23. 

8.4  Results 

The  maximum  local  scour  depth  (i.e.  when  the  flow  is  aligned  with  the  widest  part  of  the  support  structure) 
for  the  DSSF  using  the  worst  case  assumptions  described  above  for  the  100-year  storm  was  2.1  feet.  The 
maximum  total  scour  within  the  project  site  was  2.6  feet.  This  was  the  combination  of  local  scour  and 
general  scour  within  the  same  model  cell.  This  scour  depth  occurred  for  both  the  future  conditions  and 
future  conditions  including  the  decompaction  mitigation  measure.  The  areas  of  maximum  scour  potential 
are  along  the  northwest  portion  of  the  site.  The  average  scour  depth  was  found  to  be  1 .2  feet.  Table  9 
shows  the  frequency  of  occurrence  for  the  more-erosive  scour  depths  within  the  project  site.  Figure  23 
shows  the  distribution  of  maximum  local  scour  depths  using  worst  case  assumptions  within  the  Project 
area  for  the  future  conditions  100-year  storm. 
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Formation  of  local  areas  of  scour  can  occur  as  a result  of  a large  storm  event  or  a series  of  smaller  storm 
events.  Local  scour  can  be  mitigated  by  periodic  monitoring  and  maintenance  of  the  site.  A Monitoring 
and  Response  Plan  will  be  utilized  during  operations  of  the  DSSF  to  ensure  that  PV  supports  remain  in 
stable  operational  condition  and  are  not  compromised  by  local  scour  impacts. 

Table  9.  Local  Scour  Summary:  100-year  Worst  Case  Frequency  of  Occurrence  within  the  Project 
Site  for  Decompaction 


Depth  of  Scour 

Local  Scour 

Total  Scour 

0.0  to  0.5  feet 

0.1% 

0.1% 

0.5  to  1 .0  foot 

24.9% 

24.4% 

1.0  to  1.5  feet 

68.2% 

63.8% 

1.5  to  2.0  feet 

6.7% 

11.2% 

2.0  to  2.5  feet 

0.1% 

0.4% 

2.5  to  3.0  feet 

0.0% 

0.0% 

Average  Scour  Depth 

1.2  ft 

1.2  ft 

Maximum  Scour  Depth 

2.1  ft 

2.6  ft 

The  less  erosive-case  (i.e.  when  flow  direction  is  aligned  with  the  narrow  side  of  the  support  structure) 
maximum  local  scour  depth  was  1 .2  feet  and  total  scour  was  1 .9  feet.  Frequency  of  occurrence  can  be 
found  in  Table  10  for  the  less-erosive  case. 

Tabie  10.  Local  Scour  Summary:  100-year  Best  Case  Frequency  of  Occurrence  within  the  Project 
Site  for  Decompaction 


Depth  of  Scour 

Local  Scour 

Total  Scour 

0.0  to  0.5  feet 

14.9% 

14.3% 

0.5  to  1 .0  foot 

84.7% 

81.2% 

1.0  to  1.5  feet 

0.4% 

4.3% 

1.5  to  2.0  feet 

0.0% 

0.2% 

Average  Scour  Depth 

0.7  ft 

0.7  ft 

Maximum  Scour  Depth 

1.2  ft 

1.9  ft 
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9 CONCLUSIONS 

The  results  of  the  storm  water  modeling  are: 

1 Results  of  the  hydrologic  analysis  for  the  DSSF  development  indicated  that  implementing 
decompaction  of  the  areas  between  the  panels  will  reduce  the  post  development  hydraulic  conditions 
to  within  +/-5%  of  the  pre-development  hydraulic  conditions.  An  additional  on-site  mitigation 
measure  such  as  basins  with  rip-rap  protection,  check  dams  or  strip  detention  basins  can  be 
implemented  to  retain  the  remaining  excess  total  off-site  storm  water  volume  increase.  Please  note 
that  the  accuracy  of  the  model  is  approximately  +/-  5%  and  so  the  differences  (i.e.  within  5%) 
calculated  by  the  model  are  within  this  range. 

2 Results  of  the  hydrologic  analysis  for  the  post-development  DSSF  grading  design  without  the 
addition  of  a mitigation  measure  indicated  that,  in  general,  storm  water  off-site  peak  flow  rates  and 
volumes  increased  for  both  the  100-year  and  10-year  storm  events.  The  storm  water  off-site  peak 
flow  rate  and  volume  increased  1 .3%  and  2.5%  respectively  for  the  100-year  storm  event  and  4.7% 
and  5.9%,  respectively  for  the  10-year  storm  event.  The  maximum  on-site  peak  flow  depth  for  the 
100-year  event  increased  4.5%  and  there  was  no  change  for  the  10-year  event.  The  on-site  peak 
flow  depth  and  velocity  did  not  change  for  100-year  and  10-year  events. 

3 Results  of  the  hydrologic  analysis  for  post-development  design  that  only  includes  a decompaction 
mitigation  measure  indicated  that  the  storm  water  off-site  peak  flow  rate  and  volume  increased  0.5% 
and  1.2%  respectively  for  the  100-year  storm  event  and  1.1%  and  2.8%  respectively  for  the  10-year 
storm  event.  Flow  depths  and  velocities  remain  the  same  on-site,  as  compared  to  the  existing 
conditions  for  both  the  100-year  and  10-year  storm  events.  The  additional  storm  water  peak  volume 
is  reduced  by  decompaction  of  soils,  which  is  the  most  significant  measure  to  mitigate  post- 
development conditions  to  within  +/-  5%  of  the  pre-development  conditions 

4 The  addition  of  mitigation  measures  such  as  basins  with  rip-rap  protection,  check  dams,  or  strip 
detention  basins  to  the  DSSF  development  in  addition  to  decompaction,  will  address  excess  post- 
development hydraulic  impacts  that  are  not  addressed  by  decompaction.  These  additional  measures 
are  based  on  implementing  storm  water  best  management  practices  and  have  not  been  rigorously 
modeled,  however  they  would  be  designed  to  retain  excess  total  off-site  storm  water  volume.  The 
intent  of  an  additional  mitigation  measure  is  to  reduce  overall  flow  depths,  velocities  and  outflow 
volume  by  detaining  run-on  storm  water  volume.  The  additional  measures  would  also  be  successful 
at  reducing  potential  increases  in  sediment  transport  and  would  be  designed  to  retain  the  excess 
total  volume  capacity  which  is  on  the  order  of  55  ac-ft  for  the  10-year  storm  event. 

5 Results  of  the  sediment  transport  analysis  for  post-development  determined  that  the  average 
degradation  for  the  100-year  and  the  10-year  storm  event  within  the  project  site  does  not  change 
(the  difference  is  0.0%)  for  future  conditions.  The  average  degradation  depth  for  the  100-year  storm 
would  be  0.03  feet,  and  0.01  feet  for  the  10-year  storm  (i.e.,  general  scour); 

6 Results  of  the  total  scour  analysis  for  post-development  found  that  the  average  on-site  scour  depth 
would  be  0.7  to  1 .2  feet  at  the  base  of  the  PV  supports  for  the  1 00-year  storm,  depending  on  the 
angle  of  flow  to  the  supports.  Placement  of  riprap  will  provide  a less  significant  benefit  to  mitigate  for 
additional  runoff.  Flowever,  riprap  placed  at  the  base  of  each  support  structure  will  help  reduce  the 
effects  of  local  scour  and  lower  storm  water  runoff  velocities. 

7 Results  of  the  qualitative  fluvial  geomorphologic  analysis  indicates  existing  areas  of  relatively 
inactive  sediments  characterized  by  desert  pavement  and  more  active  areas  consisting  of  finer  sand 
and  gravel.  The  changes  to  the  site  resulting  from  Project  development  will  create  an  area  that  has 
consistent  compaction,  soil  type  and  grading  compared  to  existing  conditions.  It  is  anticipated  that 
these  changes  will  create  a geologic  environment  conducive  to  the  formation  of  shallow  channels  up 
to  two  feet  or  less  in  depth  (i.e.,  long-term  scour).  This  long  term  scour  can  be  mitigated  by  periodic 
monitoring  to  identify  changes  to  the  site  grading  and  maintenance  activities  as/if  needed  to  restore 
design  conditions. 
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The  results  of  the  modeling  indicate  that  the  DSSF  development  would  have  a small  impact  on  off- 
site peak  flow  rate  and  a negligible  increase  in  maximum  degradation  depth  comparing  pre- 
development conditions  to  post-development  conditions.  These  impacts  are  relatively  small. 
Flowever,  the  implementation  of  storm  water  mitigation  measures  will  minimize  impacts  of  the  DSSF 
development  on  sedimentation  and  erosion  characteristics  in  downstream  areas  with  the  result  that 
post-development  downstream  conditions  are  essentially  the  same  as  pre-development  existing 
conditions. 

Along  with  the  mitigation  measures,  a Monitoring  and  Response  Plan  will  be  prepared  and  submitted 
to  the  BLM.  The  Monitoring  and  Response  Plan  will  indicate  the  procedures  that  will  be  followed  to 
mitigate  potential  impacts  to  the  site  structures,  storm  water  infrastructure  or  site  grading  that  can 
occur  from  local  scour,  sediment  transport  and  long  term  degradation  (i.e.  fluvial  geomorphology) 
during  the  operation  of  the  DSSF.  This  plan  will  address  monitoring  of  the  mitigation  measures  after 
storm  events  and  development  of  appropriate  maintenance  responses  so  that  the  mitigation 
measures  are  in  good  working  order  and  continue  to  be  effective  for  subsequent  storm  events. 
Because  the  differences  are  so  small  (i.e.  within  +/-  5%)  and  there  are  a number  of  unknowns 
associated  with  real  life  conditions  (i.e.  compared  to  computer  simulation),  it  is  recommended  that 
after  each  significant  event  (e.g.  a 1-year  storm  or  larger)  hydrologic,  hydraulic  and  sediment 
transport  characteristics  to  be  monitored.  If  acute  or  chronic  problems  are  detected  then 
modifications  can  be  made  as  necessary. 
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Figure  3.  Hyetograph  of  100-year  and  10-year  Storm  Events 
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Appendix  A:  Hydrologic  Analysis  Supporting  Data 


U.S.  Department  of  Agriculture,  Natural  Resources  Conservation  Service,  Urban  Hydrology  for  Small 
Watersheds,  Technical  Release  55  (TR-55)  dated  June  1986  was  used  to  estimate  runoff/infiltration 
characteristics.  Following  is  the  table  from  TR-55  that  contains  the  curve  numbers  used  in  this  analysis. 
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Appendix  B:  Hydraulic  Analysis  Supporting  Data 

Manning’s  n value  was  used  to  describe  surface  roughness.  The  roughness  was  calculated  as  shown 
below: 

Estimate  for  existing  conditions  n 


Coarse  Sand  Floodplain 

0.03 

Minor  irregularities 

0.003 

Small-Medium  Vegetation 

0.01 

Total 

0.043 

Estimate  for  future  conditions  n 

Coarse  Sand  Floodplain 

0.03 

Add  Poles/Obstructions 

0.004 

Total 

0.034 

The  addition  of  poles  and  other  obstructions  was  assumed  to  be  negligible  to  minor;  occupying  between 
5%  and  15%  of  the  cross-sectional  area. 

Estimate  for  six  (6)-inch  rip-rap  n 


Cobble 

0.039 

Add  Poles/Obstructions 

0.004 

Total 

0.043 

In  order  to  achieve  a roughness  of  0.039  for  the  100-year  future  conditions  approximately  54%  of  the 
project  site  would  need  to  be  covered  in  six  (6)  inch  diameter  rip-rap.  The  roughness  value  of  0.057  for 
the  10-year  storm  event  cannot  be  obtained  with  six  (6)  inch  rip-rap 

The  methodology  is  based  on  the  following  USGS  methodology: 

Arcement,  Jr.,  G.J.,  Schneider,  V.R.,  “Guide  for  Selecting  Manning's  Roughness  Coefficients  for  Natural 
Channels  and  Flood  Plains,”  United  States  Geological  Survey  Water-Supply  Paper  2339. 
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Appendix  C:  Sediment  Transport  Analysis  Supporting  Data 


Zeller  and  Fullerton  equation  was  used  in  sediment  transport  modeling  within  the  Flo2D  modeling 
software  framework.  Flo2D  model  user  manual  states  the  following: 


“Zeller-Fullerton  Equation.  Zeller-Fullerton  is  a multiple  regression  sediment  transport  equation  for  a 
range  of  channel  bed  and  alluvial  floodplain  conditions.  This  empirical  equation  is  a computer  generated 
solution  of  the  Meyer-Peter,  Muller  bed-load  equation  combined  with  Einstein’s  suspended  load  to 
generate  a bed  material  load  (Zeller  and  Fullerton,  1983).  The  bed  material  discharge  qs  is  calculated  in 
cfs  per  unit  width  as  follows: 


qs  = 0.0064  n1.77  V4.32  GO. 45  d-0.30  D50-0.61 

where  n is  Manning’s  roughness  coefficient,  V is  the  mean  velocity,  G is  the  gradation  coefficient,  d is  the 
hydraulic  depth  and  D50  is  the  median  sediment  diameter.  All  units  in  this  equation  are  in  the  ft-lb-sec 
system  except  D50,  which  is  in  millimeters.  For  a range  of  bed  material  from  0. 1 mm  to  5.0  mm  and  a 
gradation  coefficient  from  1.0  to  4.0,  Julien  (1995)  reported  that  this  equation  should  be  accurate  with 
10%  of  the  combined  Meyer-Peter  Muller  and  Einstein  equations.  The  Zeller-Fullerton  equation  assumes 
that  all  sediment  sizes  are  available  for  transport  (no  armoring).  The  original  Einstein  method  is  assumed 
to  work  best  when  the  bedload  constitutes  a significant  portion  of  the  total  load  (Yang,  1 996).  ” 


Also  the  Flo2D  model  user  manual  recommends  the  following: 


“Summary.  Yang  (1996)  made  several  recommendations  for  the  application  of  total  load  sediment 
transport  formulas  in  the  absence  of  measured  data.  These  recommendations  have  been  expanded  to  all 
the  equations  in  the  FLO-2D  and  are  slightly  edited: 

• Use  Zeller  and  Fullerton  equation  when  the  bedload  is  a significant  portion  of  the  total  load. 

• Use  Toffaleti’s  method  for  large  sand-bed  rivers. 

• Use  Yang’s  equation  for  sand  and  gravel  transport  in  natural  rivers. 

• Use  Ackers-White  or  Engelund-Flansen  equations  for  subcritical  flow  In  lower  sediment  transport 
regime. 

• Use  Lausen’s  formula  for  shallow  rivers  with  silt  and  fine  sand. 

• Use  MPM-Woo’s  relationship  for  steep  slope,  arroyo  sand  bed  channels  and  alluvial  fans.  “ 
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Appendix  D:  Fluvial  Geomorphology  Analysis  Supporting  Data 

The  following  historical  aerial  photos  were  used  in  studying  fluvial  geomorphology  of  the  Project  site. 
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EDR  Aerial  Photo  Decade  Package 


Environmental  Data  Resources,  Inc.  (EDR)  Aerial  Photo  Decade  Package  Is  a screening  tool  designed  to  assist 
environmental  professionals  in  evaluating  potential  liability  on  a target  property  resulting  from  past  activities.  EDRs 
professional  researchers  provide  digitally  reproduced  historical  aerial  photographs,  and  when  available,  provide  one  photo 
per  decade. 


When  delivered  electronically  by  EDR,  the  aerial  photo  images  included  with  this  report  are  for  ONE  TIME  USE 
ONLY.  Further  reproduction  of  these  aerial  photo  images  is  prohibited  without  permission  from  EDR.  For  more 
information  contact  your  EDR  Account  Executive. 


Thank  you  for  your  business. 

Please  contact  EDR  at  1-800-352-0050 
with  any  questions  or  comments. 
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Appendix  E:  EUC  Delineated  Desert  Pavement  Areas 


The  following  figure  shows  the  locations  where  the  infiltration  capacity  of  desert  pavement  was  applied  to 
the  hydraulic  model. 
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1.0  Introduction 


The  Desert  Sunlight  Solar  Farm  Project  (Project)  is  a proposed  550-megawatt  solar  photovoltaic 
generating  facility  that  will  be  constructed  in  the  westernmost  portion  of  the  Chuckwalla  Valley,  in 
Riverside  County,  California  (Figure  1).  Project  water  use  during  operation  will  be  minimal  (0.2  acre- 
feet  per  year  [afy])  over  a 30-year  Project  life  for  a total  of  only  6 acre-feet  (af).  Project  water  use 
during  construction  of  the  Project  is  expected  to  total  between  1,300  and  1,400  af  over  a 26-month 
construction  period.  The  Project  will  obtain  its  water  supply  from  groundwater.  This  document 
provides  an  assessment  of  potential  impacts  on  adjacent  water  supply  wells  from  the  proposed 
groundwater  pumping  for  Project  construction  and  operation. 

Two  new  water  supply  wells,  one  each  for  construction  and  operational  water  supply,  are  proposed  for 
the  Project  (Figure  2).  There  are  four  existing  water  supply  wells  within  a 2-mile  radius  of  each  of  the 
proposed  water  supply  wells.  A review  of  available  data  and  an  online  database  search  of  the  United 
State  Geological  Survey  (USGS)  National  Water  Information  System  show  that  wells  in  the  vicinity  of 
the  proposed  construction  water  supply  well  have  been  or  are  used  for  supply  to  the  Kaiser  Eagle 
Mountain  Mine,  located  northwest  of  the  Project  site,  and  for  domestic  and  agricultural  supply  and  are 
completed  (i.e.,  well  screen  interval)  to  depths  between  about  200  and  1300  feet  below  the  ground 
surface  (bgs).  A review  of  available  information  shows  that  there  is  limited  information  on  the  well 
construction  details  in  the  vicinity  of  the  proposed  operational  supply  well. 

The  goal  of  the  impact  assessment  provided  herein  is  to  use  a previously  published  USGS  numerical 
groundwater  model  to  assess  if  the  proposed  pumping  of  groundwater  for  Project  construction  would 
impact  the  water  supply  wells  adjacent  to  the  proposed  construction  supply  well,  and  how  the 
pumping  might  affect  groundwater  basin  storage.  Though  the  proposed  operational  supply  is 
insignificant  (roughly  0.12  gallons  per  minute  assuming  the  well  would  operate  continuously  all  year 
long),  the  proposed  operational  pumping  was  evaluated  to  provide  a comprehensive  assessment  of 
the  Project  water  supply  impacts. 
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2.0  Hydrogeology 


The  Project  is  located  in  the  alluvial-filled  basin  of  the  Chuckwalla  Valley.  Regionally,  this  valley 
formed  as  a structural  depression  or  a pull-apart  basin  and  is  composed  of  two  broad  geologic  units, 
consolidated  rocks  and  unconsolidated  alluvium.  The  consolidated  rocks  consist  of  pre-Tertiary  age 
igneous  and  metamorphic  rocks,  which  form  the  basement  complex.  Water-bearing  units  include  the 
Quaternary-  to  Pliocene-age  continental  deposits  that  are  divided  into  the  Quaternary  alluvium,  Pinto 
and  Bouse  Formations  (DWR  2004).  The  Quaternary  alluvium  is  reported  to  be  the  most  important 
aquifer  in  the  area  (DWR  1979).  In  the  area  of  the  Project  site,  coarse-grain  sand  and  gravel  deposits 
are  reported  to  overlay  fine-grained  lacustrine  sediments,  and  geophysical  surveys  show  that  the 
depth  to  bedrock  is  over  1 ,000  feet  bgs  in  the  area  of  the  Project  site  (GEI  2009,  Figure  E2-6,  Cross 
Section  C-C’).  Estimates  show  that  the  coarse-grain  sediments  above  the  lacustrine  deposits  in  the 
Upper  Chuckwalla  Valley(and  in  the  Project  site  vicinity),  are  about  300  feet  in  thickness;  based  on 
available  water  level  measurements,  about  150  feet  of  the  coarse-grained  sediments  are  saturated 
above  the  lacustrine  deposits.  The  coarse-grain  sediments  thicken  dramatically  to  the  south  of  the 
Project  site,  and  in  the  area  of  Desert  Center  the  saturated  thickness  is  estimated  to  be  over  600  feet. 
The  saturated  alluvial  sediments  increase  in  thickness  eastward  to  over  1 ,000  feet  in  the  area  of  Ford 
Dry  Lake  (GEI  2009,  WorleyParsons  2009).  The  Department  of  Water  Resources  (DWR)  (2004) 
estimates  recoverable  storage  in  the  Basin  at  between  9,100,000  and  15,000,000  af. 

Groundwater  within  the  Basin  generally  flows  from  the  west  to  east  through  the  gap  in  the  McCoy  and 
Mule  Mountains.  Below  the  Project  site,  groundwater  flow  is  generally  north  to  south  from  the  gap 
separating  Pinto  Valley  from  the  Chuckwalla  Valley,  then  southeasterly  below  the  Project  site  toward 
Palen  Dry  Lake.  This  flow  pattern  is  a result  of  a groundwater  recharge  mechanism  from  the  Pinto 
Valley  and  Qrocopia  Valley  Groundwater  Basins  as  groundwater  flows  into  the  Basin  from  the  west 
and  then  exits  to  the  Palo  Verde  Mesa  Groundwater  Basin  through  the  gap  in  the  McCoy  and  Mule 
Mountains.  Groundwater  in  the  Basin  is  reportedly  contained  under  generally  unconfined  conditions 
in  the  western  portion  of  the  Basin,  and  semi-confined  and  confined  conditions  in  the  central  and 
eastern  portion  of  the  Basin,  as  there  are  near-surface  lacustrine  sediments  that  form  a confining  layer 
in  these  areas  (AECQM  2009,  WorleyParsons  2009). 

Properties  used  to  define  aquifer  characteristics  include  hydraulic  conductivity,  transmissivity,  and 
storage  coefficient.  Flydraulic  conductivity  is  the  property  of  the  aquifer  material  to  transmit  water,  and 
is  expressed  in  units  of  feet  per  day  (ft/d).  Transmissivity  is  the  hydraulic  conductivity  multiplied  by  the 
thickness  of  the  sediments  capable  of  transmitting  water,  and  is  expressed  in  units  of  gallons  per  day 
per  foot  or  feet  squared  per  day  (ft^/d).  Storage  coefficient  refers  to  the  percentage  of  water  that  can 
be  released  from  the  aquifer  material  pore  space.  A higher  storage  coefficient  indicates  a slower 
progression  of  the  cone  of  depression  in  the  aquifer  resulting  from  groundwater  extraction,  and  a 
lower  storage  coefficient  indicates  a much  faster  progression  of  the  cone  of  depression. 

In  general,  there  is  limited  reliable  information  on  the  aquifer  characteristics  within  the  Basin.  The 
available  data  are  variable  and  appear  related  to  the  heterogeneity  of  the  water-bearing  materials 
throughout  the  Basin,  and  possibly  the  variability  in  the  approach  to  aquifer  testing  and  analysis 
between  investigators.  In  the  area  of  Desert  Center  and  in  the  Upper  Chuckwalla  Valley,  hydraulic 
conductivity  has  been  reported  at  between  about  2 to  30  ft/d  (CFI2M-Hill  1996)  and  up  to  125  ft/d  (GEI 
2009).  This  range  of  values  is  typical  for  a complex  alluvial  aquifer  system  that  is  characterized  by 
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discontinuous  layers  of  sandy  alluvial  channels  inter-bedded  with  low-permeability  fine-grained  silt  and 
clay.  The  aquifer  storage  coefficient  has  been  reported  between  0.05  and  1 .03  (GEI  2009). 
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3.0  Numerical  Groundwater  Model 


A previously  constructed  numerical  groundwater  model  developed  by  the  USGS  was  selected  to 
evaluate  the  impacts  of  the  proposed  Project  groundwater  pumping.  This  regional  model  was 
developed  by  the  USGS  in  cooperation  with  the  United  States  Bureau  of  Reclamation  (USBR)  to 
evaluate  the  potential  for  depletion  of  the  Colorado  River  from  groundwater  pumping  in  areas  outside 
the  flood  plain  and  sub-adjacent  groundwater  basins  (Leake  et  al  2008). 

3.1  USGS  Groundwater  Model 

The  regional  model  is  a simple  two-dimensional  superposition  model  developed  using  MODFLOW 
2000  code  (Harbaugh  et  al  2000)  for  the  Parker-Palo  Verde-Cibola  area,  which  includes  the  Basin. 
The  model  employs  a single  layer  geometry  and  a large  grid  spacing  to  assess  how  groundwater 
pumping  affects  the  flux  or  recharge  from  the  Colorado  River.  The  model  assumes  a uniform 
saturated  thickness  throughout  the  model  domain  and  sets  a constant  value  of  storativity  (0.20).  In 
the  development  of  the  model,  a range  of  25  transmissivity  values  was  evaluated  by  the  USGS  using 
a statistical  analysis  of  available  aquifer  data  along  the  Colorado  River  in  consideration  of  data 
gathered  from  the  younger  and  older  alluvium  above  the  Laguna  Dam  (above  the  Yuma  area).  In 
their  model  of  potential  depletion  of  the  Colorado  River,  the  transmissivity  was  from  a low  value  (6,300 
ff/d)  to  an  average  value  of  26,000  ft^/d.  The  lower  value  is  the  point  where  the  probability  is  0.05  (5 
percent)  that  the  transmissivity  was  equal  or  less  than  this  value.  The  average  value  (26,000  tf/d) 
was  selected  with  a probability  of  0.5  (50  percent).  The  model  grid  uses  a spacing  of  1,320  feet 
throughout  the  domain,  which  includes  the  Chuckwalla  Valley  and  Palo  Verde  Mesa  as  well  as  the 
Cibola  area  of  Arizona  (Figure  3).  The  Palo  Verde  Valley  is  not  modeled,  as  groundwater  there  was 
assumed  to  be  within  the  flood  plain  and  directly  connected  to  part  of  the  Colorado  River. 

Several  important  elements  of  the  model  impact  the  way  the  model  would  predict  the  extent  of 
drawdown  from  pumping.  The  outline  of  the  model  domain  is  assumed  to  be  a no-flow  boundary,  and 
as  such,  there  is  no  recharge  to  the  model  from  underflow  from  other  groundwater  basins  (i.e.,  Pinto 
or  Orocopia)  or  inflow  from  mountain  front  runoff  that  would  originate  from  precipitation  along  the 
margin  of  the  groundwater  basin.  The  way  the  model  is  constructed,  in  response  to  pumping, 
groundwater  would  be  supplied  solely  from  storage  in  the  model  domain  and  from  changes  in  flux 
from  the  Colorado  River.  As  this  is  not  a flow  model  that  considers  groundwater  head  distribution  and 
movement,  the  model  “sees”  the  water  table  as  a flat  surface.  When  estimating  pumping,  the  cone  of 
depression  develops  as  a circle  since  there  is  no  consideration  of  groundwater  flow  and  gradient. 
Under  normal  conditions,  the  cone  of  depression  for  a pumping  well  would  be  a parabola  with  the 
apex  located  in  the  down-gradient  direction  and  fanning  or  opening  in  the  up-gradient  direction.  As 
the  model  does  not  consider  groundwater  flow  and  the  cone  develops  as  a circle,  this  exaggerates  the 
extent  of  the  down-  and  cross-gradient  influence  and  underestimates  the  up-gradient  influence  from 
proposed  pumping. 

As  constructed,  this  model  provides  a conservative  (i.e.,  tends  to  “over  predict”)  estimate  in  the 
change  in  storage  from  proposed  pumping;  this  is  because  in  the  model  there  are  only  limited  sources 
of  water  to  the  pumping  well,  and  the  model  excludes  recharge.  Estimates  of  drawdown  during 
construction  are  less  affected  by  the  model  architecture,  as  most  of  the  water  pumped  during  the  short 
construction  period  would  come  from  aquifer  storage. 
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This  existing  USGS  numerical  groundwater  model  was  selected  to  evaluate  the  impacts  from 
proposed  Project  pumping  because: 

• The  model  includes  the  Project  site  and  is  of  sufficient  detail  and  complexity  to  adequately 
evaluate  impacts  from  the  modest  pumping  proposed  for  the  Project. 

• The  model  has  been  reviewed  by  the  USGS  and  USSR,  which  represents  adequate  pre- 
publication peer  review. 

• The  model  provides  a conservative  estimate  of  potential  change  in  storage  from  pumping  as  it 
is  constructed  without  consideration  of  flow  into  the  domain  from  sub-adjacent  groundwater 
basins  and  precipitation  from  runoff. 

3.2  Project  Model  Setup  and  Input  Parameters 

While  the  USGS  model  incorporates  the  Project  site,  several  changes  to  the  model  were  required  for  it 
to  adequately  evaluate  proposed  Project  pumping  and  the  influence  from  the  pumping  on  adjacent 
water  supply  wells  within  a 2-mile  radius  of  the  Project  site.  For  the  analysis  of  influence,  the  model 
grid  was  modified  by  refining  the  grid  spacing  (i.e.,  made  much  smaller  around  the  proposed  pumping 
well).  This  allowed  for  a better  assessment  of  the  influence  from  Project  pumping  as  the  grid  spacing 
around  the  pumping  well  was  varied  from  about  30  feet  around  the  well  and  gradually  increased  to  a 
spacing  of  1,320  feet  one  mile  away  from  the  pumping  well. 

The  superposition  model  (Leake  et  al  2008)  adopts  a uniform  grid  spacing  of  0.25  miles  (1,320  feet). 
To  better  resolve  the  rapid  change  in  drawdown  near  the  proposed  pumping  well,  the  model  grid 
spacing  was  refined  as  follows; 

• 30  feet  from  the  pumping  well  for  the  first  300  feet; 

• 100  feet  spacing  further  out  from  the  well  for  one  mile  or  5,280  feet;  and 

• Gradual  increase  in  spacing  from  1 00  feet  to  1 ,320  feet  for  the  remainder  of  the  model 
domain. 

In  the  application  of  model  stress  periods.  Project  pumping  was  set  on  an  annualized  basis  for  an 
initial  2-year  period  to  reflect  construction  water  supply,  followed  by  a 30-year  period  to  simulate  the 
affects  of  operational  supply.  Construction  activities  are  expected  to  take  place  over  a period  of 
approximately  26  months,  so  the  application  in  the  model  is  slightly  more  conservative.  For  the 
construction  period,  the  pumping  well  in  the  model  was  set  at  700  afy  for  a 24-month  period;  for  the 
Project’s  operational  period,  the  pumping  well  was  set  at  0.2  afy  for  30  years. 

The  transmissivity  was  not  varied  in  the  USGS  model,  as  one  value  was  uniformly  applied  over  the 
whole  model  domain  (Leake  et  al  2008).  For  this  application,  the  transmissivity  was  revised  to  reflect 
an  updated  interpretation  based  on  recent  investigations  of  the  Chuckwalla  Valley  Groundwater  Basin. 
The  distribution  of  transmissivity  was  based  on  published  data  from  across  the  basin  (AECOM  2009, 
2010;  GEI  2009;  WorleyParsons,  2009)  that  were  used  to  refine  and  remap  the  zones  for  the 
groundwater  model  (Figure  4). 

• Zone  1 includes  the  Project  site  and  the  western  portion  of  the  Basin.  The  transmissivity  was 
evaluated  in  the  model  at  a range  of  values  between  6,300  ft^/d  to  8,500  ft^/d,  which  is 
generally  within  the  mid-range  reported  for  this  area  (GEI  2009). 
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• Zone  2 includes  the  Palo  Verde  Mesa  Groundwater  Basin  east  of  the  Chuckwalla  Valley  and 
was  set  at  a transmissivity  of  26,000  ft^/d,  which  is  the  average  value  reported  by  the  USGS 
(Leake  et  al  2008).  This  value  was  not  varied  in  the  simulations. 

• The  lowest  transmissivity  zone  (Zone  3 = 1 ,000  ff/d)  was  applied  to  the  central  zone  within 
the  basin,  Palen  Dry  Lake  and  the  area  around  Ford  Dry  Lake.  This  value  was  not  varied  in 
the  simulations. 

• Zone  4,  at  a transmissivity  of  6,300  ft^/d,  was  established  at  the  very  easternmost  portion  of 
the  Basin.  This  value  was  not  varied  in  the  simulations. 

In  most  respects  the  distribution  of  transmissivity  represents  a simplification  of  a heterogeneous 
environment  to  the  analysis  of  water  supply  impacts  from  the  Project,  as  it  presumes  through-going 
uniformity  of  aquifer  characteristics  that  are  not  documented  in  the  hydrostratigraphy  for  the  Basin. 
The  range  in  transmissivity  values  in  the  Project  area  provided  for  a sensitivity  analysis,  as  the  model 
was  run  using  a range  of  different  values  that  have  been  reported  for  the  Project  area.  As  hydraulic 
conductivity  is  the  ratio  of  transmissivity  to  aquifer  thickness  (T/b),  the  values  selected  fall  within  the 
range  of  hydraulic  conductivity  estimates  reported  by  CH2M-Hill  for  the  Upper  Chuckwalla  Valley 
(CH2M-Hill  1996). 

The  model  depth  or  assumption  of  saturated  thickness  was  varied  between  150  feet  and  500  feet  to 
reflect  varied  interpretations  of  the  aquifer  thickness  in  the  area  of  the  Project  site.  A value  of  500  feet 
was  selected  for  the  model  because  it  is  the  value  used  in  the  USGS  model  and  is  close  to  the 
saturated  thickness  (i.e.,  the  interval  from  top  of  the  water  table  to  the  base  of  the  well  screen  interval) 
of  450  feet  for  the  nearby  Kaiser  Ventures  Chuckwalla  Number  4 Well  (GEI  2009,  Figure  E2-6).  The 
Kaiser  Ventures  well  is  about  a mile  due  north  of  the  proposed  construction  water  supply  well.  In 
contrast,  a value  of  150  feet  was  also  used  in  some  of  the  model  scenarios.  The  value  follows  the 
GEI  (2009)  interpretation  that  the  saturated  thickness  of  the  coarse-grain  alluvial  deposits  in  the  area 
of  the  Project  site  is  about  150  feet  (GEI  2009,  Figure  E2-6).  This  is  also  the  value  used  in  their 
modeling  of  the  proposed  Eagle  Crest  Project. 

Lastly,  the  aquifer  storage  coefficient  was  varied  from  0.05  to  0.2.  The  variation  of  values 
corresponds  to  the  lowest  value  reported  by  GEI  (2009)  (0.05)  for  the  Desert  Center  area  and  the 
value  used  in  their  groundwater  model  for  the  Eagle  Crest  Project.  A value  of  0.2  was  modeled  to 
reflect  the  interpretation  that  the  aquifer  in  the  western  portion  of  the  Basin  is  unconfined  (GEI  2009; 
AECOM  2009;  WorleyParsons  2009).  Further,  this  value  is  within  the  lower  to  middle  range  of  values 
reported  for  the  area  around  the  Project  site  (GEI  2009).  The  variation  of  storage  coefficient  was 
applied  to  Zone  1 only,  which  included  the  Project  site.  The  remainder  of  the  model  domain  was  left 
at  a storage  coefficient  of  0.2  that  was  used  by  the  USGS  (Table  1). 

In  summary,  several  of  the  key  model  variables  were  changed  from  what  was  used  in  the  USGS 
model  to  reflect  a range  of  interpretations  and  available  data  for  the  western  portion  of  the  Chuckwalla 
Valley.  The  variation  of  these  input  variables  in  the  model  provides  a measure  of  uncertainty  analyses 
to  better  evaluate  the  potential  effects  of  drawdown  around  the  pumping  and  surrounding  wells.  In 
general,  the  input  values  selected  tended  to  produce  a conservative  estimate  of  impacts  from 
proposed  pumping. 
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4.0  Numerical  Groundwater  Model  Results 


The  results  of  the  modeling  are  provided  on  Table  1 and  shown  on  Figures  5 through  Figure  9 for  the 
proposed  Project  construction  period  and  the  range  of  transmissivity  values  of  6,300  ft^/d  and 
8,500  ff/d,  storage  coefficients  (0.05  to  0.2)  and  aquifer  thickness  (1 50  feet  to  500  feet).  Based  on 
the  model  scenarios,  the  maximum  drawdown  predicted  for  the  construction  well  is  about  18  feet  and 
for  the  operational  supply  well  about  0.3  foot  (Table  1).  The  maximum  drawdown  of  the  construction 
well  is  approximately  3 percent  of  the  assumed  model  layer  thickness  of  500  feet.  The  modeling  result 
of  3 percent  maximum  drawdown  demonstrates  that  it  is  appropriate  to  apply  a superposition  model, 
because  a superposition  model  can  be  applied  if  the  basin-wide  drawdown  of  the  unconfined  aquifer 
is  10  percent  or  less  of  saturated  thickness. 

As  would  be  expected,  the  drawdown  at  the  well  and  the  radius  of  influence  increase  with  lower 
transmissivity  and  a lower  storage  coefficient  and  decrease  with  higher  transmissivity  and  higher 
storage  coefficient.  The  lower  aquifer  thickness  (150  feet)  tended  to  produce  smaller  values  of 
drawdown  at  the  pumping  well  and  correspondingly  a smaller  cone-of-depression  defined  to  the  one- 
foot  contour  (Figure  7,  8 and  9).  In  general,  there  were  some  difference  in  the  results  as  a function  of 
all  the  model  variables,  but  the  most  sensitive  were  the  aquifer  thickness  and  transmissivity. 

Under  any  of  the  scenarios  and  range  of  input  variables,  the  model  predicts  that  no  well  within  a 2- 
mile  radius  of  the  proposed  construction  well  will  be  impacted  by  a drawdown  of  5 feet  or  more  during 
the  construction  period,  and  for  most  of  the  simulations  only  one  well  (4S/15E-31C1)  is  predicted  to  be 
within  the  one-foot  drawdown  contour.  The  exception  is  the  model  scenario  that  employs  the  lowest 
transmissivity  and  storage  coefficient  and  predicts  that  four  wells  (4S/15E-31C1, 4S/16E-19M1, 
4S/16E-19N1  and  CW#4)  are  within  the  one-foot  drawdown  contour,  though  none  within  the  5-foot 
drawdown  contour  (Figure  7).  This  scenario  represents  a combination  of  the  lowest  estimated  values 
and  as  such,  is  not  anticipated. 

These  results  indicated  that  the  Project  will  not  significantly  impact  off-site  water  supply  wells  during 
the  construction  period.  The  operational  period  was  not  illustrated  as  the  drawdown  at  the  pumping 
well  is  less  than  1 foot  after  30  years. 

The  storage  change  was  also  calculated  using  the  model  flow  budget.  As  can  be  seen  on  Table  1 , 
the  largest  net  change  occurs  at  the  end  of  construction,  and  the  change  represents  about  1,400  af 
(Table  1).  Assuming  a conservative  total  recoverable  storage  of  9,100,000  af  in  the  Basin  (DWR, 
2004),  the  impact  of  basin  storage  is  insignificant  (0.00015  percent)  even  for  the  largest  storage 
change  at  the  end  of  construction. 

Based  on  the  results  of  these  numerical  groundwater  simulations,  the  proposed  Project  pumping  will 
not  significantly  impact  adjacent  water  supply  wells  or  the  groundwater  basin  storage. 
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TABLE-1 

RESULTS  OF  PREDICTIVE  SIMULATIONS 
NUMERICAL  GROUNDWATER  MODEL 
DESERT  SUNLIGHT  SOLAR  FARM 
DESERT  SUNLIGT  HOLDINGS,  LLC 
CHUCKWALLA  VALLEY  GROUNDWATER  BASIN 
RIVERSIDE  COUNTY,  CALIFORNIA 


Model  Runs^ 

RESULTS 

SHOWN 

(FIGURE) 
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Zone  3“* 
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Period  of 
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Maximum  Predicted  Drawdown 

Change  In 
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Construction 

Operational 
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0.2 

2013 
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1,401.49 

2043 

- 

0.13 

1.407.67 

FS_T8500 
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500 

8,500 

0.2 

26.000 

0.2 

1.000 

0.2 

6,300 

0.2 

2013 

11,89 

_ 

1,401.48 

2043 

- 

0.12 

1,407,67 

FS_T6300,  ADD-1 
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500 

6,300 

0.05 

26,000 

0.2 

1,000 
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6.300 
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17.80 
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1,000 
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6,300 
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2013 

6.78 

- 

1.401.48 

2043 
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0.055 

1,407.66 

FS_T8500,  ADD-4 
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1,000 

0.2 

6,300 
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FS_T6300  & FS_T8500  are  the  "Project  Only"  simulations 

Zone  1 - Western  Portion  of  the  Chuckwalla  Valley  Groundwater  Basin  (Project  Area)  (See  Figure  4) 

Zone  2 - Palo  Verde  Mesa  Groundwater  Basin  (See  Figure  4) 

Zone  3 - Central  portion  of  the  Chuckwalla  Valley  Groundwater  Basin  (See  Figure  4) 

Zone  4 - Easternmost  portion  of  the  Chuckwalla  Valley  Groundwater  Basin  (See  Figure  4) 

Construction  supply  modeled  at  700  acre-feet  per  year  for  201 1 and  2012  for  a total  supply  of  1 ,400  acre-feet  in  24  months. 
Operational  supply  modeled  at  0.2  acre-feet  per  year  from  years  2013  to  2042.  Total  supply  of  6 acre-feet  over  30  years. 

Transmissivity  in  feet  squared  per  day 
Storage  coefficient  (unitless) 

Acre-feet  (one  acre-foot  = 325,829  gallons) 
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Biological  Resources  Technical  Report 
Desert  Sunlight  Solar  Farm  Project 
BLM  Case  File  Number  CACA-48649 
Riverside  County,  California 


Prepared  for 

DESERT  SUNLIGHT  HOLDINGS,  LLC 
1111  Broadway  St,  4th  Floor 
Oakland,  CA  94607 

Prepared  by: 

IRONWOOD  CONSULTING  INC. 
20  Nevada  Street,  Suite  300 
Redlands,  CA  92373 


Revised 
July  20,  2010 


Summary 

Desert  Sunlight  Holdings,  LLC  (Sunlight)  has  requested  a right-of-way  grant  from  the  U.S.  Bureau  of  Land 
Management  (BLM)  to  construct  and  operate  a new  solar  photovoltaic  (PV)  energy  generating  facility  in 
an  unincorporated  part  of  Riverside  County,  California  near  the  community  of  Desert  Center  (BLM  Case 
File  Number  CACA-48649).  The  solar  facility,  associated  generation  interconnection  line  (Gen-Tie  Line), 
and  Southern  California  Edison's  (SCE)  Red  Bluff  Substation  are  collectively  referred  to  in  this  report  as 
the  Desert  Sunlight  Solar  Farm  Project  (DSSF  or  Project). 

This  report  presents  information  regarding  biological  resources  that  occur  on  lands  associated  with  the 
Project,  along  with  a summary  of  the  methods  and  results  for  biological  surveys  and  investigations  that 
have  been  conducted  at  the  DSSF  Study  Area.  The  purpose  of  the  surveys  is  to  provide  information 
supporting  formal  consultation  between  BLM  and  U.S.  Fish  and  Wildlife  Service  (USFWS)  under  Section  7 
of  the  federal  Endangered  Species  Act  (ESA),  and  any  necessary  incidental  take  authorization  from  the 
California  Department  of  Fish  and  Game  (CDFG)  with  respect  to  the  California  Endangered  Species  Act 
(CESA).  The  data  contained  within  this  report  also  provides  information  to  promote  compliance  with 
requirements  of  the  National  Environmental  Policy  Act  (NEPA)  and  the  California  Environmental  Quality 
Act  (CEQA). 

Beginning  in  2007,  initial  background  literature  and  database  searches  were  conducted  for  the  Project, 
and  initial  vegetation  mapping  and  a biological  constraints  analysis  were  prepared.  Between  2008  and 
2010,  several  focused  wildlife  and  botanical  surveys  were  conducted  throughout  the  Study  Area,  which 
encompasses  the  entire  areas  of  potential  impact  associated  with  the  Solar  Farm,  Gen-Tie  Line,  Red  Bluff 
Substation,  and  all  considered  alternatives.  Biologists  from  BLM  and  USFWS  were  consulted  prior  to 
conducting  surveys. 

These  surveys  confirmed  the  presence  of  a low-density  desert  tortoise  population  within  the  overall 
Study  Area.  Distinct  concentrations  of  active  desert  tortoise  sign  were  observed  in  specific  portions  of 
the  Study  Area.  Eleven  other  special  status  wildlife  species  were  detected  during  the  surveys; 

• American  badger 

• Burrowing  owl 

• Burro  deer 

• Chuckwalla 

• Ferruginous  hawk 

• Golden  eagle 

• Le  Conte's  thrasher 

• Loggerhead  shrike 

• Northern  harrier 

• Palm  Springs  round-tailed  ground  squirrel 

• Swainson's  Hawk 


The  botanical  surveys  revealed  the  presence  of  six  special  status  plants  species  within  the  Study  Area 
including: 

• California  ditaxis 

• Crucifixion  thorn 

• Desert  unicorn  plant 

• Foxtail  cactus 

• Las  Animas  colubrine 

• Slender-spined  althorn  (crown-of-thorns) 

Sensitive  habitat  types  were  identified  in  the  Study  Area  including  Desert  Dry  Wash  Woodlands  and 
unvegetated  dry  washes.  Portions  of  the  Study  Area,  associated  with  the  Gen-Tie  Line  and  Red  Bluff 
Substation  alternatives,  overlap  with  the  Chuckwalla  Desert  Wildlife  Management  Area  (DWMA)  and  the 
Chuckwalla  critical  habitat  unit  (CHU)  for  desert  tortoise 
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Introduction 


1.0 

1.1  Purpose  of  the  Biological  Resources  Technical  Report 

This  Biological  Resources  Technical  Report  (BRTR)  provides  a comprehensive  summary  of 
methods  and  results  of  biological  resource  surveys  and  investigations  conducted  between  2007 
and  2010  within  the  Study  Area  for  the  Desert  Sunlight  Solar  Farm  Project  (DSSF  or  Project)  as 
proposed  by  Desert  Sunlight  Floldings,  LLC  (Sunlight).  The  purpose  of  the  surveys  is  to  support 
formal  consultation  between  BLM  and  U.S.  Fish  and  Wildlife  Service  (USFWS)  under  Section  7 of 
the  Federal  Endangered  Species  Act  (FESA),  and  any  necessary  incidental  take  authorization 
from  the  California  Department  of  Fish  and  Game  (CDFG)  with  respect  to  the  California 
Endangered  Species  Act  (CESA).  The  data  contained  within  this  report  also  provides  information 
to  promote  compliance  with  requirements  of  the  National  Environmental  Policy  Act  (NEPA)  and 
the  California  Environmental  Quality  Act  (CEQA). 

1.2  Organization  of  Project  Components 

The  Project  includes  components  that  would  be  independently  constructed  and  maintained  by 
Sunlight  and  Southern  California  Edison  (SCE).  In  short,  Sunlight  components  would  include  the 
Solar  Farm,  and  the  generation  interconnection  transmission  line  (Gen-Tie  Line),  and  associated 
facilities;  SCE  components  would  include  the  Red  Bluff  Substation  and  associated  facilities, 
including  the  telecommunications  site.  This  report  addresses  all  Project  components  and 
alternatives,  while  presenting  Sunlight  and  SCE  components  separately. 

1.3  Project  Location 

1.3.1  Sunlight  Components 

The  Solar  Farm  site  is  located  on  the  Victory  Pass  and  East  of  Victory  Pass  7.5  Minute  U.S. 
Geological  Survey  (USGS)  quadrangles.  Elevations  at  the  Solar  Farm  site  range  from 
approximately  189  to  269  meters  (619  to  882  feet)  above  mean  sea  level  (amsi).  The  Gen-Tie 
Line  is  located  on  the  Victory  Pass,  Desert  Center,  and  Corn  Spring  7.5  Minute  USGS 
quadrangles.  Elevations  within  the  Gen-Tie  Line  range  from  approximately  210  to  254  meters 
(690  to  833  feet)  amsI. 

The  Solar  Farm  site  is  approximately  six  miles  north  of  the  rural  community  of  Desert  Center  and 
four  miles  north  of  Lake  Tamarisk,  between  the  cities  of  Coachella  (to  the  west)  and  Blythe  (to 
the  east)  (Figure  1).  The  Project  area  contains  existing  transmission  lines,  telephone  lines  and 
pipelines,  as  well  as  dirt  roads.  Joshua  Tree  National  Park  is  located  to  the  north,  east,  and  west 
of  the  area;  at  its  closest  point,  the  Solar  Farm  site  is  approximately  1.4  miles  southwest  of  the 
national  park  boundary.  The  inactive  Eagle  Mountain  Mine  is  located  approximately  one  mile  to 
the  west  of  the  Solar  Farm  site. 
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None  of  the  Sunlight  components  are  located  within  the  boundaries  of  an  Area  of  Critical 
Environmental  Concern  (ACEC)  or  designated  Wilderness  Area.  The  Solar  Farm  alternatives  are 
not  located  within  a BLM  Desert  Wildlife  Management  Area  (DWMA)  or  USFWS-designated 
Critical  Habitat  Unit  (CHU).  However,  three  of  the  four  Gen-Tie  Line  alternatives  are  partially 
located  within  the  Chuckwalla  DWMA  and  all  four  are  partially  located  within  the  Chuckwalla 
CHU  (Figure  2). 

1.3.2  SCE  Components 

The  majority  of  the  SCE  components  (except  the  planned  telecommunications  site)  are  found 
south  of  Interstate  10  (1-10)  in  a rocky,  undeveloped,  and  relatively  flat  land  area  located  in  the 
Chuckwalla  Valley  between  1-10  and  the  Chuckwalla  Wilderness  (Figure  2).  Existing  transmission 
lines  (including  the  Devers-Palo  Verde  [DPVl]  line),  telephone  lines,  gas  pipelines,  and  dirt  roads 
are  situated  in  the  immediate  vicinity  of  the  SCE  components.  The  telecommunications  site  is  a 
small,  largely  vacant,  undeveloped,  and  relatively  flat  land  area  located  along  Highway  177  in 
the  Chuckwalla  Valley. 

The  Red  Bluff  Substation  and  associated  facilities,  except  for  the  telecommunications  site,  are 
located  on  the  Corn  Spring  7.5  Minute  USGS  quadrangle.  Elevations  within  the  Red  Bluff 
Substation,  its  distribution  line  and  its  access  road  range  from  approximately  233  to  257  meters 
(765  to  844  feet)  amsi.  The  telecommunications  site  is  located  on  the  East  of  Victory  Pass  7.5 
Minute  USGS  quadrangle.  The  elevation  of  the  telecommunications  site  is  approximately  170 
meters  (560  feet)  amsI. 

The  Red  Bluff  substation,  distribution  line  and  access  road  are  not  located  within  the  boundaries 
of  an  ACEC  or  Wilderness  Area;  however,  they  are  located  within  the  Chuckwalla  DWMA  and 
CHU  (Figure  2).  The  telecommunications  site  is  not  within  an  ACEC,  Wilderness  Area,  DWMA,  or 
CHU. 

1.4  Project  Summary 

The  Project  is  described  in  general  terms  below.  Specific  details  of  the  Project  description  are 
included  in  other  related  documents  Including  the  Draft  Environmental  Impact  Statement. 

1.4.1  Sunlight  Components 

Sunlight  components  would  include  the  Solar  Farm  and  220-kilovolt  (kV)  transmission  line  (Gen- 
Tie  Line).  The  Solar  Farm  would  consist  of  several  main  components,  all  located  within  the 
Project  security  fencing  and  permanent  desert  tortoise  fencing: 

• Main  Generation  Area  - PV  arrays,  combining  switchgear,  overhead  lines,  and  access 
corridors; 

• Operations  and  Maintenance  (O&M)  Facility; 

• Solar  Energy  Visitor's  Center; 

• On-site  substation;  and 

• Site  Security,  Fencing,  and  Lighting. 
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At  the  on-site  Substation,  the  Solar  Farm  output  would  be  stepped  up  to  the  proposed 
transmission  system's  voltage  of  220  kV.  The  Project  would  interconnect  with  the  regional 
transmission  system  via  a 220-kV  single-circuit  Gen-Tie  Line  that  would  exit  the  southwestern 
portion  of  the  Solar  Farm  Site  and  follow  a 160-foot-wide  transmission  right  of  way  (ROW)  to 
SCE's  planned  Red  Bluff  Substation  to  be  located  south  of  1-10. 

The  Gen-Tie  Line  would  transmit  the  electricity  generated  at  the  Solar  Farm  to  the  regional 
transmission  system,  via  the  Red  Bluff  Substation  where  the  power  generated  at  the  Solar  Farm 
would  feed  into  SCE's  existing  DPVl  500-kV  transmission  line.  Sunlight  plans  to  use  self- 
weathering steel  monopoles  for  the  transmission  line.  Poles  are  expected  to  be  135  feet  tall  and 
spaced  approximately  275  to  335  meters  (900  to  1,100  feet)  apart. 

Several  alternative  configurations  of  the  Project  are  currently  being  considered,  including  three 
alternative  Solar  Farm  layouts  (A,  B,  and  C)  and  four  alternative  Gen-Tie  Line  routes  (Al,  A2,  Bl, 
and  B2)  (Figure  2). 

1.4.2  SCE  Project  Components 

SCE  proposes  to  construct  the  Red  Bluff  Substation  Project  to  interconnect  the  550-MW  DSSF 
Project  to  SCE's  existing  DPVl  500-kV  transmission  line.  Red  Bluff  Substation  would  consist  of  a 
1,120  mega-volt  ampere  (MVA),  500/220-kV  substation  on  approximately  30  hectares  (75  acres) 
of  land.  It  would  interconnect  the  power  from  the  Solar  Farm  (via  the  Gen-Tie  line)  to  SCE's 
DPVl  transmission  line,  which  passes  near  the  substation  site.  Substation  features  include; 

• 500/220-kV  Red  Bluff  Substation; 

• Access  road  to  the  Red  Bluff  Substation  ; 

• Transmission  lines  to  connect  the  substation  to  the  DPVl  line; 

• Connection  of  the  Gen-Tie  Line  into  the  substation; 

• Modification  of  some  existing  DPVl  structures  (towers)  near  the  substation; 

• Electric  distribution  line  for  substation  light  and  power;  and 

• Telecommunications  facility  associated  with  the  substation 

• Drainage  Facility. 

Currently,  there  are  two  alternative  Red  Bluff  Substation  locations  (A  and  B)  (Figure  2).  Red  Bluff 
Substation  A is  located  east  of  Desert  Center.  There  are  two  access  road  alternatives  under 
consideration  for  Substation  A.  One  located  between  the  Desert  Center  exit  off  1-10  and  the 
substation  to  the  east  and  the  other  located  between  the  Corn  Springs  Road  exit  off  1-10  and  the 
substation  to  the  west.  Red  Bluff  Substation  B is  located  at  the  southern  end  of  Eagle  Mountain 
Road. 

At  the  Red  Bluff  Substation,  surface  storm  water  runoff  would  need  to  be  redirected  around  the 
substation,  resulting  in  approximately  20  acres  of  additional  land  disturbance.  The  proposed 
substation  would  be  enclosed  on  four  sides  by  an  eight-foot-high  wall  with  two  24-foot-wide 
rolling  gates.  A band  of  at  least  three  strands  of  barbed  wire  would  be  affixed  near  the  top  of 
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the  perimeter  wall  inside  the  substation  and  would  not  be  visible  from  the  outside.  Once 
constructed,  the  Red  Bluff  Substation  would  be  unmanned,  and  electrical  equipment  within  the 
substation  would  be  remotely  monitored.  SCE  personnel  would  visit  the  Substation  three  to  four 
times  a month  for  routine  maintenance  purposes.  Routine  maintenance  would  include 
equipment  testing,  monitoring,  and  repair. 

An  extension  of  the  Desert  Center  12  kV  circuit  (Distribution  Line)  would  be  required  to  provide 
light  and  power  for  the  Red  Bluff  Substation.  Poles  for  the  Distribution  Line  would  be  single 
wooden  poles  approximately  9 to  12  meters  (29  to  39  feet)  tall.  The  proposed  access  road 
alternatives  will  require  approximately  1.3  acres,  14  acres,  or  21  acres  of  disturbance,  depending 
on  the  alternative  selected. 

A Telecommunication  Site  would  be  required  in  order  to  provide  monitoring  and  remote 
operation  capabilities  of  the  electrical  equipment  at  Red  Bluff  Substation,  and  transmission  line 
protection.  Around  the  Telecommunications  Site,  an  8-foot  high  berm  would  need  to  be 
constructed  on  three  sides. 


1.5  Study  Areas 

For  the  purpose  of  this  report.  Study  Areas  are  defined  by  the  area  of  land  subjected  to 
biological  resource  surveys.  The  Study  Area  for  individual  biological  resources  (e.g.,  vegetation 
communities,  desert  tortoise,  and  special  status  plants)  varied  due  to  changes  in  the  proposed 
disturbance  area  as  the  Project  evolved  from  2007  to  2010.  As  additional  Project  components 
were  designed,  additional  surveys  were  often  warranted.  Regular  coordination  among  Ironwood 
Consulting,  Inc.  (Ironwood),  Sunlight,  and  SCE  ensured  that  all  potential  disturbance  areas  were 
included  in  the  scope  of  surveys.  All  Study  Areas  for  the  Project  encompassed  a larger  area  than 
the  proposed  disturbance  area.  Survey  buffers  were  applied  to  Project  components  (e.g.,  Gen- 
Tie  Lines  contained  a 400-foot  wide  study  corridor).  This  approach  allowed  for  some  degree  of 
flexibility  during  final  engineering  design  with  the  assurance  that  the  final  disturbance  area 
would  be  covered  by  the  respective  Study  Areas.  As  the  site  design  became  finalized, 
supplemental  surveys  were  conducted  in  those  areas  likely  to  be  affected  by  the  Project, 
including  both  Sunlight  and  SCE  components.  Figure  3 provides  the  boundaries  of  biological 
resource  Study  Areas.  Table  1 provides  size  and  description  data  for  the  Study  Areas  for  each 
biological  resource  and  Project  component. 
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Table  1.  Description  of  Study  Areas 


Project  Component 

Preliminary 
Assessments  & 
Vegetation 
Mapping 

Full  Coverage 
Desert  Tortoise 
Surveys' 

Other  Sensitive 
Wildlife  Surveys 

Full  Coverage 
Botanical  Study 

Sunlight  Components 

Solar  Farm  Alternatives 

16,330  acres 
(full  Study 
Area) 

12,510  acres 
(original  Study 
Area  - east  of 
Pinto  Wash;  and 
potential  tortoise 
recipient  sites) 

12,510  acres  (original 
Study  Area  - east  of 
Pinto  Wash;  and 
potential  tortoise 
recipient  sites) 

4,494  acres 
(combined  footprint 
of  Solar  Farm 
Alternative  A and  B) 

Gen-Tie  Line  Alternatives^ 

2,745  acres 
(400'-wide 
study  corridor) 

2,745  acres  (400'- 
wide  study 
corridor)^ 

2,745  acres 
(400'-wide  study 
corridor)^ 

2,073  acres 
(400'-wide  study 
corridor) 

SCE  Components 

Red  Bluff  Substation 

1,517  acres 

1,517  acres 

1,517  acres 

702  acres 

Red  Bluff  Substation  B‘‘ 

199  acres 

199  acres 

199  acres 

199  acres 

Distribution  Line  for  Red 

230  acres 

230  acres 

230  acres 

230  acres 

Bluff  Substation  A^ 

(400' -wide 
study  corridor) 

(400'-wide  study 
corridor) 

(400'-wide  study 
corridor) 

(400'-wide  study 
corridor) 

Access  Roads  for  Red  Bluff 

138  acres 

138  acres 

138  acres 

138  acres 

Substation  A^ 

(124'-wide 
study  corridor) 

(124'-wide  study 
corridor) 

(124'-wide  study 
corridor) 

(124'-wide  study 
corridor) 

Telecommunications  site 

41  acres 

41  acres 

41  acres 

41  acres 

^ Zone-of-lnfluence  transects  not  included  in  totals. 

^ Gen-Tie  Line,  Substation,  Distribution  Line,  and  Access  Road  Study  Areas  include  small  degree  of  overlap. 
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2.0  Methods 

The  following  section  describes  the  methods  used  to  determine  the  need  for  focused  surveys 
and  the  methods  used  to  conduct  focused  biological  surveys  for  special  status  species  and 
habitats. 

2.1  Special  Status  Species  Definition 

For  assessment  purposes  in  this  report,  a special  status  species  has  been  defined  as  a plant  or 
wildlife  species  that  meets  the  following  criteria: 

• designated  as  either  rare,  threatened,  or  endangered  by  CDFG  or  the  USFWS,  and  are 
protected  under  either  the  California  or  Federal  Endangered  Species  Acts; 

• candidate  species  being  considered  or  proposed  for  listing  under  these  same  Acts; 

• addressed  in  the  Northern  and  Eastern  Colorado  Coordinated  Management  (NECO)  Plan 
and  Final  Environmental  Impact  Statement  (EIS)  (BLM/CDFG  2002); 

• State  Species  of  Special  Concern  as  designated  by  CDFG;  or 

• considered  endangered,  threatened,  or  rare  pursuant  to  California  Environmental 
Quality  Act  (CEQA)  Guidelines,  Section  15380. 

2.2  Preliminary  Assessment 

Prior  to  conducting  site  surveys,  a literature  search  was  performed,  which  included  a review  of 
regional  documents  including  the  NECO  Plan/EIS  (BLM/CDFG  2002),  the  Biological  Opinion  (BO) 
for  the  NECO  Plan/EIS  (USFWS  2005),  and  line  distance  sampling  data  for  desert  tortoise 
collected  between  2001  and  2009  in  the  region.  Searches  of  the  CDFG's  California  Natural 
Diversity  Data  Base  (CNDDB)  and  the  California  Native  Plant  Society's  Electronic  Inventory 
(CNPSEI)  were  conducted  to  determine  the  special  status  species  that  have  been  documented  in 
the  Project  vicinity.  These  searches  included  a radius  of  5 miles  surrounding  the  Study  Area. 

Preliminary  surveys  of  the  original  Study  Area  were  conducted  on  January  5 and  8,  and  June  14, 
2007.  Preliminary  site  visits  were  conducted  by  Kathy  Simon  and  Kent  Flughes,  biologists  with 
Ironwood  Consulting,  Inc  (Ironwood).  These  field  surveys  collected  information  including: 

• Characterization  of  plant  communities; 

• Assessment  of  listed  and  special  status  plant  and  animal  species  with  potential  to  occur; 
and 

• Photograph  documentation  of  existing  habitat  types. 

No  focused  surveys  for  special  status  species  were  conducted  during  the  2007  preliminary  site 
visits.  The  results  of  the  2007  site  visit  were  used  to  develop  a list  of  species  for  which  later 
focused  surveys  would  be  necessary.  This  list  was  refined  through  coordination  with  biologists 
at  the  BLM  Field  Office  in  Palm  Springs  and  the  Desert  District  Office  in  Moreno  Valley  (Massar 
2009  and  LaPre  2008). 
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After  the  2007  preliminary  surveys,  environmental  documents  that  included  extensive  biological 
survey  information  became  available  for  two  nearby  proposed  renewable  energy  projects,  the 
Palen  Solar  Power  Project  and  the  Genesis  Solar  Energy  Project.  These  projects  are 
approximately  10  miles  (Palen)  and  17  miles  (Genesis)  southeast  of  the  Project.  These  reports 
were  reviewed  to  determine  whether  any  special  status  species  found  during  surveys  of  those 
project  sites  might  be  relevant  to  Sunlight  (Solar  Millennium  2009;  Genesis  Solar  2009).  Using 
this  information  and  observations  in  the  field,  a comprehensive  list  was  generated  of  special 
status  plant  and  animal  species  that  have  the  potential  to  occur  within  the  Study  Area. 

2.3  Desert  Tortoise  Focused  Surveys 

Focused  desert  tortoise  surveys  were  conducted  in  2008  that  followed  the  presence-absence 
survey  protocols  described  in  the  Field  Survey  Protocol  for  Any  Federal  Action  that  May  Occur 
within  the  Range  of  the  Desert  Tortoise  (USFWS  1992).  In  spring  of  2009  and  2010,  the  USFWS 
issued  revised  survey  protocols  (USFWS  2009  and  2010).  The  full  coverage  survey  option 
described  in  each  of  the  protocols  was  essentially  unchanged  from  the  1992  protocol,  with  the 
exception  of  the  definition  of  the  "action  area".  This  concept  was  used  by  the  survey  team  and 
Sunlight  personnel  when  determining  the  Study  Area.  The  revised  protocols  were  designed  to 
estimate  the  abundance  and  distribution  of  tortoises  that  occur  within  the  survey  area.  These 
surveys  employed  belt  transects  approximately  10  meters  (32.8  feet)  wide  in  order  to  provide 
100  percent  (full)  coverage  of  the  entire  Study  Area.  In  addition,  per  the  1992  protocol,  zone  of 
influence  transects  were  conducted  at  100,  300,  600,  1200,  and  2400-foot  intervals  from  and 
parallel  to  the  Study  Area.  Desert  tortoise  focused  surveys  were  conducted  by  Ironwood 
Consulting,  Inc.  and  associated  contractors  during  five  survey  periods  (Figure  4): 

• March  18  and  April  5,  2008; 

• October  1 and  12,  2008; 

• October  26  and  31,  2009; 

• March  15  to  April  17,  2010,  and 

• July7to  12,  2010\ 

All  biologists  were  either  highly-experienced  desert  tortoise  surveyors  or  field  technicians  who 
attended  field  and  classroom  training  sessions  prior  to  conducting  surveys.  The  BLM  reviewed 
the  resumes  of  all  survey  personnel,  and  approved  them  to  conduct  these  surveys  (LaPre  2008). 
The  larger  survey  crew  was  divided  into  smaller  crews  of  4-6  people,  with  a greater  number  of 
highly-experienced  people  than  field  technicians  on  each  crew.  Each  smaller  group  typically 
surveyed  one  square-mile  section  or  two  linear  miles  of  proposed  transmission  line  right-of-way 
until  the  entire  surveyed  portion  of  the  Study  Area  was  covered. 


Surveys  were  performed  outside  of  typical  spring/fall  survey  period  due  to  unanticipated  SCE  project  modifications. 
These  surveys  will  be  performed  again  during  the  fall  2010  or  spring  2011  survey  period. 
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All  tortoise  sign  (e.g.,  live  tortoises,  shell/bone/scutes,  scats,  burrows/pallets,  tracks,  egg  shell 
fragments,  and  courtship  rings)  were  recorded.  The  location  of  all  tortoise  sign  was  recorded  on 
a Garmin  GPS  unit  (GPS  72,  76,  or  60CSx)  using  a unique  identification  code.  The  code  included  a 
two-character  acronym  for  the  type  of  sign  (e.g.,  TO-live  tortoise,  BU-burrow,  SC-scat),  two- 
character  initials  for  the  lead  surveyor  of  the  crew,  and  a unique  sequential  number.  In  addition 
to  recording  sign  with  the  GPS  unit,  standardized  paper  datasheets  were  completed. 
Information  for  tortoise  sign  was  recorded  as  shown  on  Table  2.  All  data  were  entered  from 
these  data  sheets  into  a Microsoft  Access  database,  compared  with  GPS  data  and  rectified 


before  these  data  were  used  in  GIS  to  determine  approximate  abundance  and  distribution  of 
desert  tortoise.  All  records  of  live  desert  tortoise  were  submitted  to  the  CDFG's  CNDDB.  Due  to 
the  volume  of  data,  observations  were  submitted  to  the  CNDDB  in  GIS  shapefile  format  with 
relevant  metadata  and  attribute  information  consistent  with  the  fields  found  on  the  California 
Native  Species  Field  Survey  Form. 

Table  2. 

Desert  Tortoise  Data  Recorded 

Type  of  Sign 

Measurements 

Estimates 

Other 

Live  tortoise 

Sex,  age  class 

Location,  activity 

Cover  site 
(burrow,  pallet) 

Width,  height 

Depth 

Condition  (active,  inactive  [good,  fair,  or 
poor])  and  location.  Each  burrow  was 
investigated  by  using  a handheld  mirror 
and/or  flashlight  to  detect  if  a tortoise  was 
present 

Scat 

Number  of  scats 

Age  class 

Condition  (this  year  or  not  this  year), 
location 

Shell  or  bone 
(carcass  or 
fragments) 

Sex,  age  class, 
time  since 
death 

Location 

Tracks 

Age 

Location 

Eggs  or  fragments 

# of  eggs 

Condition,  location 

Courtship  rings 

Width 

Location 

2.4  Western  Burrowing  Owl  Surveys 

Surveys  for  the  presence  of  western  burrowing  owls  followed  the  Burrowing  Owl  Survey 
Protocol  and  Mitigation  Guidelines  (California  Burrowing  Owl  Consortium  1993).  The 
methodology  includes  four  phases  of  study,  as  follows: 

• Phase  1 - assessment  of  suitable  habitat  and  potential  presence  of  burrowing  owl 
habitat  within  the  site  and  150-meter  buffer; 

• Phase  2 - burrow  survey  to  assess  and  record  burrows  suitable  for  nesting; 

• Phase  3 - burrowing  owl  surveys,  census,  and  mapping  of  individual  and  pairs;  and 

• Phase  4 - summary  of  results  and  findings  from  the  previous  phases. 

The  Phase  1 preliminary  assessment  conducted  in  2007  concluded  that  suitable  habitat  for 
western  burrowing  owl  was  present  throughout  the  full  Study  Area.  Phase  2 burrow  surveys 
were  conducted  concurrently  with  full  coverage  desert  tortoise  surveys  (Figure  4).  The  width  of 
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pedestrian  transects  used  during  the  full  coverage  tortoise  surveys  were  narrower  than  those 
recommended  for  burrowing  owl  surveys,  resulting  in  more  comprehensive  coverage.  All 
burrows  suitable  for  burrowing  owl  use  were  recorded  during  the  survey.  All  visual  or  audible 
detections  of  burrowing  owls  and  burrowing  owl  sign  (i.e.;  active  burrows,  tracks,  feathers, 
pellets,  prey  remains,  and  white-wash)  were  recorded  on  standardized  datasheets.  The  physical 
location  of  each  observation  was  recorded  by  GPS.  Phase  3 surveys  and  final  Phase  4 reporting 
would  be  conducted  prior  to  the  commencement  of  ground  disturbing  activities  associated  with 
the  Project. 

2.5  Special  Status  Wildlife  Species 

In  addition  to  recording  desert  tortoise,  surveyors  recorded  all  wildlife  species,  regardless  of 
status,  that  were  encountered  during  the  survey.  All  special  status  species  recorded  as 
incidental  data  were  also  recorded  by  GPS  and  assigned  a unique  identifier.  All  other  species 
were  tallied  at  the  end  of  each  transect  and  recorded  throughout  each  day  by  each  crew.  All 
data  was  entered  from  these  datasheets  and  was  incorporated  into  the  GIS  system. 

2.6  Habitat  Mapping 

In  September  2009,  Ironwood  biologists  mapped  areas  of  dry  desert  wash  woodlands  within  and 
adjacent  to  the  Solar  Farm  site  and  within  the  Gen-Tie  Line  alternatives.  Biologists  walked  the 
boundary  of  the  tree  line  and/or  high-water  mark  of  the  Pinto  Wash  central  drainage  mapping 
the  route  with  GPS  units.  Along  the  Transmission  Corridor  alternatives,  areas  were  mapped 
using  GPS  technology  by  either  walking  or  driving  these  routes.  GPS  data  and  notes  were 
combined  to  define  an  accurate  representation  of  the  width  and  location  of  Pinto  Wash  and 
additional  locations  of  desert  dry  wash  woodland  within  the  Study  Area. 

2.7  Botanical  Study 

The  purpose  of  the  botanical  study  was  to  provide  sufficient  information  on  all  special  status 
plants  and  natural  communities  to  meet  the  requirements  of  CEQA,  CESA,  and  FESA.  Surveys 
were  performed  to  maximize  the  likelihood  of  locating  special  status  plant  species  or  special 
status  natural  communities  within  the  Study  Area.  The  primary  objective  was  to  identify  all  plant 
species  within  the  Study  Area  to  the  taxonomic  level  (i.e.,  species,  subspecies,  or  variety) 
necessary  to  determine  rarity  status.  The  botanical  study  followed  the  guidelines  set  forth  by; 

• Protocols  for  Surveying  and  Evaluating  Impacts  to  Special  Status  Native  Plant 
Populations  and  Natural  Communities  (CDFG  2009); 

• Survey  Protocols  Required  for  NEPA/ESA  Compliance  for  BLM  Special  Status  Plant 
Species  (BLM  2009);  and 

• Guidelines  for  Conducting  and  Reporting  Botanical  Inventories  for  Federally  Listed, 
Proposed  and  Candidate  Plants  (USFWS  2000). 

Surveys  were  conducted  from  March  15  to  April  17,  2010.  The  survey  period  was  scheduled  to 
coincide  with  the  primary  blooming  period  for  targeted  special  status  species.  The  spring  of 
2010  followed  a winter  season  with  above-average  rainfall,  resulting  in  an  increased  rate  of 
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annual  plant  production  from  previous  drought  years.  Monthly  precipitation  totals  obtained 
from  the  Western  Regional  Climate  Center  Cooperative  Observer  Program  for  the  Eagle 
Mountain,  California  station  averaged  for  winter  months  October  through  March  for  the  last  ten 
years  indicate  that  from  2007  to  2010  average  precipitation  amounts  have  been  increasing 
every  year  (Figure  5).  In  the  winter  of  2009-2010,  the  average  precipitation  was  5.15  inches. 
However,  it  was  evident  that  plant  phenology  was  not  sufficiently  developed  for  several  plant 
species  during  the  initial  phase  of  the  survey  period.  To  address  this  factor  in  plant 
identification,  all  uncertain  specimens  were  vouchered  and  location  data  was  collected  for  the 
record.  All  plants  were  eventually  identified  and  previously  uncertain  specimens  were 
confirmed. 


Average 

Precipitation 

(inches) 


Winter  Period  (October  to  March) 


Figure  5.  Precipitation  Averages  for  Winter  Months 

(Source:  Western  Regional  Climate  Center  - Eagle  Mountain  Station) 


The  survey  team  included  personnel  familiar  with  the  identification  of  flora  in  the  Colorado 
Desert  of  California.  Assistants  were  trained  in  species  identification  during  the  early  phase  of 
the  study.  Resumes  of  all  surveyors  were  reviewed  and  approved  by  the  BLM  District  Biologist 
(LaPre  2010).  Information  on  potential  special  status  species  was  reviewed  by  the  survey  team 
to  obtain  an  effective  search  image.  Records  of  all  plants  species  observed  were  maintained 
daily.  A checklist  was  developed  based  on  previous  surveys  and  reviewed  during  each 
subsequent  day  of  survey.  On  average,  linear  pedestrian  transects  were  walked  at  15-meter 
spacing.  In  areas  of  lower  cover  and  diversity  (e.g.,  desert  pavement),  transects  were  spaced 
further  apart.  In  areas  of  greater  cover  and  diversity,  transects  were  spaced  closer  to  one 
another.  This  allowed  for  a comprehensive  survey  of  the  Study  Area.  Surveyors  walked  at  a rate 
of  approximately  1 mile  per  hour.  At  this  rate,  the  resulting  level  of  effort  averaged  1 person- 
hour  per  6 acres  survey  area.  Additional  time  was  spent  in  the  field  and  after  the  day  survey 
keying  plant  taxonomy.  If  a plant  of  unknown  identification  was  found,  a GPS  record  was  taken 
and  a unique  identification  number  was  assigned  so  that  if  after  proper  identification,  it  was 
determined  to  be  a special  status  species,  the  population  could  be  revisited  to  collect  additional 
data. 
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2.8  Baseline  Sampling 

Plant  and  wildlife  sampling  were  performed  to  provide  additional  details  of  species  composition 
and  provide  baseline  quantitative  data  for  future  monitoring  primarily  associated  with  the  Solar 
Farm  site. 

2.8.1  Selection  of  Sampling  Locations 

Fifteen  sampling  locations  were  established  within  and  adjacent  to  the  Solar  Farm  site 
boundaries  (Figure  6).  Sampling  locations  were  randomly  generated  and  stratified  based  on 
existing  habitat  types  to  obtain  a sufficient  representation  of  the  area.  The  point  for  each 
sampling  location  represented  the  center  or  corner  point  of  larger  linear  transects  or  grids 
depending  on  the  specific  methodology. 

2.8.2  Plant  Surveys 

Plant  surveys  were  conducted  at  all  sampling  locations  during  the  peak  of  the  blooming  season 
in  spring  2010.  A point-intersect  survey  method  was  used  along  a 150-meter  linear  transect. 
Along  this  line,  100  points  approximately  1.5  meters  apart  were  observed  and  the  species 
rooted  at  that  point  were  recorded.  This  method  provides  an  estimate  of  community 
composition  and  was  used  to  estimate  cover. 

2.8.3  Avian  Point  Counts 

Bird  point  counts  were  conducted  at  all  sampling  locations  between  April  7 and  20,  2010.  Birds 
were  sampled  using  point  count  methodology  as  described  in  Monitoring  Bird  Populations  by 
Point  Counts  (Ralph  et  al.  1995).  Four  stations  were  surveyed  at  each  sampling  location,  for  a 
total  of  sixty  stations.  Avian  detections  were  divided  into  three  survey  intervals  consisting  of  the 
first  three  minutes,  minutes  3 to  5,  and  minutes  5 to  10.  Research  suggests  that  the  amount  of 
time  spent  at  a sampling  location  increases  standard  error  especially  at  times  greater  than  10 
minutes  (Smith  et  al.  1997).  Incidental  flyovers  were  recorded  separately  from  typical 
observations.  Fall  season  2010  avian  point  counts  are  scheduled  to  supplement  the  existing 
data. 

2.8.4  Small  Mammal  Surveys 

Trapping  grids  were  established  at  all  sampling  locations.  Narrow  grids  consisting  of  100  large 
(12-inch-long)  Sherman  live-traps  were  set  at  each  location.  For  most  sampling  locations,  the 
sampling  location  point  represented  the  southwest  corner  of  the  trapping  grid.  Depending  on 
the  width  of  the  habitat  being  sampled,  either  a 4x25  or  a 2x50  trap  configuration  was  used.  All 
traps  were  spaced  approximately  10  meters  apart.  Traps  were  set  and  checked  for  three 
consecutive  nights  at  all  sampling  locations.  Traps  were  opened  near  sunset  and  checked  and 
closed  at  sunrise.  Traps  were  baited  with  standard  small  mammal  bait,  which  includes  seed  and 
mill.  All  individuals  captured  were  identified  to  species  and  released  unharmed  where  trapped. 
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2.9  Golden  Eagle  Surveys 

Golden  eagle  surveys  were  conducted  by  Wildlife  Research  Institute,  Inc.  (WRI)  for  four 
proposed  energy  development  projects.  The  Study  Area  included  1,600  square  miles  and  was 
located  in  the  Big  Maria,  Chuckwalla,  Coxcomb,  Eagle,  Hodges,  Little  Chuckwalla,  Little  Maria, 
McCoy,  Orocopia  and  Palen  mountain  ranges  as  well  as  the  Chuckwalla  Valley.  Phase  1 and 
Phase  2 surveys  for  golden  eagles  were  conducted  within  10  miles  of  project  boundaries  in 
order  to  comply  with  the  USFWS  Interim  Golden  Eagle  Technical  Guidance:  Inventory  and 
Monitoring  Protocols;  and  Other  Recommendations  in  Support  of  Golden  Eagle  Management 
and  Permit  Issuance  (Pagel  et  al.  2010).  Surveys  were  conducted  by  helicopter  to  confirm 
Golden  Eagle  activity,  occupancy,  breeding  status  of  the  pairs,  and  fledging  success.  Additionally, 
ten  other  species  (i.e.,  barn  owl,  bighorn  sheep,  common  raven.  Cooper's  hawk,  great  horned 
owl,  long-eared  owl,  prairie  falcon,  red-tailed  hawk,  Swainson's  hawk,  and  turkey  vultures)  were 
recorded  with  GPS  locations.  The  results  of  the  surveys  relevant  to  the  Sunlight  Project  are 
summarized  in  this  report. 

2.10  Bat  Assessment 

A bat  assessment  was  performed  by  Patricia  Brown,  Ph.D.  (Brown-Berry  Biological  Consulting) 
on  February  17,  2010  to  assess  potential  bat  habitat  within  the  Solar  Farm  alternatives  and 
proposed  Gen-Tie  Lines.  Dr.  Brown  had  previously  conducted  extensive  bats  surveys  in  the 
vicinity  of  the  project  near  the  Eagle  Mountain  Mine.  Suitable  habitat  for  several  bat  species 
(specifically  those  that  are  known  to  occur  in  the  vicinity  including  pallid  bats,  western 
pipistrelles,  and  California  leaf-nosed  bats)  was  reviewed  in  the  field.  General  areas  that  may 
serve  as  potential  roosts  and  foraging  sites  were  identified. 
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3.0  Results 

3. 1 Soils  and  Topography 

Soil  mapping  from  Natural  Resources  Conservation  Service  (NRCS)  was  not  available  for  the 
Study  Area;  however,  field  observations  made  by  biologists  and  results  of  separate  geotechnical 
studies  have  been  summarized.  Soils  primarily  consist  of  undifferentiated  younger  alluvium, 
younger  alluvium  with  interspersed  areas  of  weak  desert  pavement,  and  older  alluvium  with 
moderate  to  strong  desert  pavement  (Earth  Systems  Southwest  2010).  Older  alluvial  fan 
deposits  are  relatively  diverse  in  soil  and  vegetation  structure.  These  areas  supported  elevated 
uplands  with  desert  pavement  (manganese  and  iron  oxidized  coatings  on  cobbles  and  sand) 
blanket  the  top  three  to  six  inches  of  the  older  alluvial  fan  material.  Drainages  that  occur  within 
the  older  alluvial  fans  are  relatively  well-defined  with  well-formed  banks  up  to  several  feet  deep. 
Active  younger  sediments  are  of  Holocene  age  and  consist  of  fine  to  coarse  sand,  interbedded 
with  clay,  silt  and  gravel  with  no  evidence  of  desert  pavement.  Topography  in  these  areas  tends 
to  be  uniform,  with  channel  depths  generally  less  than  one  foot.  Slope  within  the  Study  Area 
ranges  from  0 to  5 percent. 

Sunlight  Components 

Multiple  alluvial  fans  originate  from  the  Eagle  Mountains  in  the  west  and  the  Coxcomb 
Mountains  in  the  east  and  flow  into  Big  Wash  and  Pinto  Wash  terminating  shy  of  Palen  Dry  Lake 
(Figure  7).  Pinto  Wash  is  located  immediately  east  of  the  Solar  Farm  site.  Big  Wash  runs  south  of 
the  Solar  Farm  site  crossing  the  Gen-Tie  Line  alternatives.  Stabilized  sand  sheets  and  pockets  of 
sand  dune  deposits  are  located  east  of  the  Solar  Farm  site,  east  of  Pinto  Wash.  The  Solar  Farm 
site  lacks  aeolian  (wind-blown)  sand  formations.  The  western  extent  of  the  Chuckwalla  Valley  is 
defined  by  a broad  alluvial  system  that  originates  near  Red  Cloud  Wash  between  the  Orocopia 
and  Chuckwalla  Mountains  and  flows  eastward  through  the  Study  Area.  This  system  is  fed  by 
numerous  alluvial  fans  (e.g..  Dragon  Wash)  originating  from  the  north  and  south  and  crosses  the 
Gen-Tie  Line  alternative  alignments  prior  to  joining  with  the  lower  reaches  of  Big  Wash. 

SCE  Components 

The  Red  Bluff  Substation  A (eastern  of  the  two  substation  alternatives)  and  related  components 
are  located  at  the  base  of  the  north-facing  bajada  of  the  Chuckwalla  Mountains.  Topography  is 
highly  varied  along  in  this  region.  Broad  active  alluvial  fans  dominated  by  larger  rock  and 
gravelly  soils  are  juxtaposed  with  upland  mounds  with  well  developed  desert  pavement.  Several 
incised  washes  with  banks  up  to  twenty  feet  high  and  widths  greater  than  100  feet  occur  in  this 
region.  Red  Bluff  Substation  B (the  western  substation  alternative)  Study  Area  consists  of  two 
distinct  soil  conditions:  sandy  soils  emanating  from  an  active  alluvial  fan  in  the  southern  half  and 
a caliche  outcrop  in  the  southern  half.  The  channels  from  the  alluvial  fan  persist  through  the 
caliche  outcrop  resulting  in  well  developed  narrow  washes,  which  range  from  only  a few  feet 
wide  to  over  twenty  feet  wide.  The  channels  flow  into  flood  control  dykes  built  to  protect  the  I- 
10  from  flooding. 
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3.2  Vegetation  Communities 

Two  native  vegetation  communities  occur  within  the  Study  Area:  Sonoran  Creosote  Bush  Scrub 
[Holland  1986;  analogous  to  Creosote  Bush-White  Bursage  Series  (Sawyer  and  Keeler-Wolf 
1995)]  and  Desert  Dry  Wash  Woodland  [Holland  1986;  analogous  to  Blue  Palo  Verde-lronwood- 
Smoke  Tree  Series  (Sawyer  and  Keeler-Wolf  1995)].  Areas  of  disturbed,  developed,  and 
agricultural  land  also  occur  within  the  Study  Area.  A complete  list  of  plant  species  occurring  in 
these  communities  has  been  summarized  by  Project  component  (Appendix  A). 

The  majority  of  the  Study  Area  supports  a Creosote  Bush  Scrub  community.  Dominant  plant 
species  associated  with  this  community  include  creosote  bush  (Larrea  tridentata),  burro  bush 
(Ambrosia  dumosa),  boxthorn  (Lycium  sp.),  brittlebush  (Encelia  farinose),  indigo  bush 
(Psorothamnus  spp.),  and  cheesebush  (Hymenoclea  salsola).  Local  diversity  of  creosote  scrub 
varied  throughout  the  Study  Area.  This  community  was  relatively  more  structurally  diverse 
within  the  stable,  older  alluvial  fan  systems  located  in  the  northwestern  and  southwestern 
portions  of  the  Solar  Farm  alternatives  than  in  active  alluvial  fan  systems  located  in  the  middle 
and  southern  extent  of  the  Solar  Farm  alternatives. 

The  Desert  Dry  Wash  Woodland  community  consists  of  drought-deciduous,  small-leaved 
(microphyllous)  trees,  often  leguminous,  in  association  with  sandy  or  gravelly  washes  with 
braided  channels  in  active  alluvial  fans.  Dominant  plants  species  associated  with  this  community 
include  ironwood  (OIneya  tesota),  blue  palo  verde  (Cercidium  floridum),  and  smoke  tree 
(Psorothamnus  spinosa).  This  community  is  considered  sensitive  by  the  California  Resource 
Agency  due  its  limited  distribution,  value  to  wildlife,  and  susceptibility  to  disturbance  (BLM  2002 
and  CDFG/CWHRS  2010).  The  presence  of  water  at  least  on  a seasonal  flow  regime  is  vital  for 
this  community  to  persist.  Dead  ironwood  trees  can  be  found  in  the  Study  Area  where  previous 
disturbances,  such  as  paved  or  dirt  roads,  have  altered  the  natural  surface  flow  regime. 

Disturbed  and  developed  areas  either  unvegetated  or  dominated  by  ruderal  vegetation,  are 
found  in  association  with  Kaiser  Road,  Eagle  Mountain  Road,  Highway  177,  and  the  1-10. 
Agricultural  areas,  mostly  fallow  jojoba  farms,  are  located  southeast  of  the  Solar  Farm 
alternatives  and  are  crossed  by  Gen-Tie  Line  Al. 

Sunlight  Components 

Vegetation  communities  mapped  within  the  Study  Area  of  the  Sunlight  components  are  shown 
in  Figures  8 and  9.  The  area  of  each  community  within  each  Sunlight  component  is  found  in 
Table  3.  The  major  alluvial  systems  associated  with  the  Upper  Chuckwalla  Valley,  Big  Wash,  and 
Dragon  Wash  support  broad  floodplains  dominated  by  desert  dry  wash  woodland  (primarily 
OIneya  tesota),  which  are  crossed  by  the  northern  extents  of  the  Gen-Tie  Line  alternatives.  Pinto 
Wash  supports  dense,  mature  Desert  Dry  Wash  Woodland  (primarily  Cercidium  floridum),  which 
is  located  outside  the  Solar  Farm  alternative  eastern  boundary. 
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Table  3.  Vegetation  Communities  - Sunlight  Study  Area 


Project  Component 
Study  Area* 

Sonoran 

Desert 

Scrub 

Vegetation  Community  (acres) 
Desert  Dry  Developed  Aeolian 

Wash  Disturbed  Sand 

Woodland  Agriculture  Dunes 

Total 

Solar  Farm  - preliminary 
Study  Area 

15,149 

1,161 

0 

20 

16,330 

Solar  Farm  A 

4,150 

35 

0 

0 

4,185 

Solar  Farm  B 

4,208 

35 

0 

0 

4,243 

Solar  Farm  C 

3,010 

35 

0 

0 

3,045 

Gen-Tie  Line  A1 

276 

289 

25 

0 

590 

Gen-Tie  Line  A2 

126 

218 

162 

0 

506 

Gen-Tie  Line  B1 

273 

160 

25 

0 

458 

Gen-Tie  Line  B2 

120 

361 

21 

0 

502 

The  eastern  portion  of  the  preliminary  assessment  area  (east  of  Pinto  Wash),  supports  pockets 
of  Sonoran  desert  scrub  on  aeolian  sand  deposits  that  have  been  stabilized  by  shrub  and 
herbaceous  vegetation.  Approximately  20  acres  of  active  sand  dune  deposits,  which  are 
relatively  barren  expanses  of  moving  sand  and  do  not  support  extensive  stabilizing  vegetation, 
are  located  approximately  one  mile  east  of  the  Solar  Farm  alternatives.  These  dunes  are  located 
at  the  base  of  the  southwest-facing  bajada  below  the  Coxcomb  Mountains. 

SCE  Components 

The  SCE  components  consist  primarily  of  Creosote  Bush  Scrub  with  active  alluvial  fans  and 
prominent  washes  supporting  Desert  Dry  Wash  Woodland  (Table  4 and  Figure  10).  Desert  dry 
wash  woodland  is  located  within  the  broad  alluvial  system  in  the  eastern  third  of  the  Red  Bluff 
Substation  A Study  Area.  Several  deeply  incised  large  washes  with  dry  wash  woodland  occur  in 
the  western  third  of  the  Red  Bluff  Substation  A Study  Area.  Vegetation  communities  along  the 
access  road  alternatives  and  Distribution  line  were  relatively  disturbed  and  sparse  as  a result  of 
historical  land  disturbance.  The  presence  of  existing  dirt  roads,  utility  lines,  and  flood  control 
dykes  has  had  a substantial  impact  on  the  vegetation  density  and  diversity.  Ironwood  trees 
within  this  region  displayed  signs  of  poor  health  where  surface  flow  had  been  diverted  as  a 
result  of  these  disturbances. 


Table  4.  Vegetation  Communities  - SCE  Study  Area 


Project  Component 
Study  Area* 

Vegetation  Community  (acres) 

Sonoran  Desert  Desert  Dry  Wash  Developed  / Aeolian  Sand 
Scrub  Woodland  Disturbed  / Dunes 

Agriculture 

Total 

Red  Bluff  Substation  A 

564 

138 

0 

0 

702 

Red  Bluff  Substation  B 

172 

23 

4 

0 

199 

Access  Road  A (west) 

56 

7 

5 

0 

68 

Access  Road  B (east) 

61 

9 

0 

0 

70 

SCE  Telecom  Site 

41 

0 

0 

0 

41 

SCE  Distribution  Line 

200 

27 

3 

0 

230 

26 


Project 
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' Disturbance  areas  for  SCEcomponents 
are  less  than  area  depicted  in  map 


Desert  Dry  Wash  Woodland 

(Blue  Palo  Verde-lronwood-Smoke  Ttee  Series] 

Sonoran  Desert  Scrub 

(Creosote  Bush-White  Bursage  Series) 

Devei oped/ Disturbed/Agricultural 


DESERT  SUNLIGHT 
SOLAR  FARM  PROJECT 
DESERT  SUNLIGHT  HOLDINGS.  LLC 


Figure  10 

Vegetation  Communities 
SCE  Components 


Prepared  by  Ironvvood  Co  Inc  - July  2010 


I 


3.3  Special  Status  Plant  Species 

The  spring  2010  botanical  study  followed  above-average  winter  rainfall  for  the  region  (Figure  5). 
Over  190  plant  species  were  detected  during  the  botanical  study  (Appendix  A).  No  federal-  or 
state-listed  (threatened  or  endangered)  plant  species  were  found  within  the  Study  Area.  A total 
of  six  special  status  (CNPS  listing  status  and  NECO-covered)  plant  species  were  found  within  the 
Study  Area  (Figure  11).  Five  of  these  special  status  plant  species  were  found  occupying  an  area 
of  approximately  3,700  acres  within  and  adjacent  to  the  Sunlight  Study  Area.  Three  were  found 
occupying  an  area  of  approximately  150  acres  within  and  adjacent  to  the  SCE  Study  Area  (Tables 
5 and  6,  respectively).  A description  of  each  species  follows  the  tables  and  figure. 


Table  5.  Special  Status  Plant  Species  Occurrence  - Sunlight  Study  Area 

Sunlight  Components 
(approximate  number  of  plants) 

Gen-  Gen- 

Tie  Tie  Gen-Tie  Gen-Tie 

Line  Line  Line  B1  Line  B2 

A1  A2 

Federal:  none 


Scientific  Name 
Common  Name 


Status 


Solar 

Farm 

A 


Solar 

Farm 

B 


Solar 

Farm 

C 


Castela  emoryi 

state: 

none 

1 

117 

32 

2 

Crucifixion  thorn 

CNPS: 

2.3 

BLM: 

NECO 

Coryptontha 

Federal: 

State: 

none 

none 

18 

250 

alversonii 

3 1 

CNPS: 

4.3 

NECO 

Foxtail  cactus 

BLM: 

Ditaxis  serrata  var. 

Federal: 

none 

californico 

State: 

none 

1 

575 

1,475 

California  ditaxis 

CNPS: 

3.2 

BLM: 

NECO 

Koeberlinia  spinosa 

Federal: 

none 

ssp.  tenuispina 

State: 

none 

Slender-spined 

allthorn 

CNPS: 

2.2 

5 

5 5 

" 

■ 

fCrown-of-thorns) 

BLM: 

NECO 

Proboscidea 

Federal: 

none 

althaeifolia 

State: 

none 

4 

1 

1 

Desert  unicorn 

CNPS: 

4.3 

plant 

BLM: 

NECO 

‘ California  Native  Plant  Societv  (CNPS)  designations: 

Threat  Code  Extensions: 

lA:  Plants  presumed  extinct  In  California 

IB:  Plants  rare  and  endangered  in  California  and  throughout  their 
range. 

2:  Plants  rare,  threatened  or  endangered  in  California  but  more 

common  elsewhere  in  their  range. 

3:  Plants  about  which  more  information  is  needed;  a review  list. 

4;  Plants  of  limited  distribution;  a watch  list. 


.1:  Seriously  endangered  in  California. 

.2:  Fairly  endangered  in  California. 

.3;  Not  very  endangered  in  California. 

BLM  designation: 

NECO:  Species  is  addressed  in  the  Northern  and  Eastern  Colorado 

Desert  Plan  (NECO). 
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Table  6.  Special  Status  Plant  Species  Occurrence  - SCE  Study  Area 


SCE  Components 

Scientific  Name  i (approximate  number  of  plants) 

Common  Name  Status  Red  Bluff  Red  Bluff  ri-  * • • Access  Telecom 


Sub  A Sub  B Roads  site 


Coryptantha 

alversonii 

Foxtail  cactus 

Federal: 

State: 

CNPS: 

BLM: 

none 

none 

4.3 

NECO 

4 

2 11 

- 

Ditaxis  serrata  var.  Federal: 

californica  State: 

California  ditaxis  CNPS: 

BLM: 

none 

none 

3.2 

NECO 

- 

522  2 2 

- 

Colubrina 
californica 
Las  Animas 
colubrine, 
snakebush 

Federal: 

State: 

CNPS: 

BLM: 

none 

none 

2.3 

NECO 

1 

1 

- 

^ California  Native  Plant  Society  (CNPS)  designations; 

Threat  Code  Extensions: 

lA:  Plants  presumed  extinct  in  California 

.1:  Seriously  endangered  in  California. 

IB:  Plants  rare  and  endangered  in  California  and  throughout  their 

.2:  Fairly  endangered  in  California. 

range. 

.3:  Not  very  endangered  in  California. 

2:  Plants  rare,  threatened  or  endangered  in  California  but  more  BLM  deslEnation: 

common  elsewhere  in  their  range.  NECO:  Species  is  addressed  in  the  Northern  and 

3:  Plants  about  which  more  information  is  needed;  a review  list.  Eastern  Colorado  Desert  Plan  (NECO). 

4:  Plants  of  limited  distribution:  a watch  list. 

^ Within  400  feet  of  access  road  and  600  feet  of  Distribution  Line 


Crucifixion  thorn  (Castela  emoryi)  is  a CNPS  List  2.3  perennial  deciduous  shrub  belonging  to  the 
Simaroubaceae  (Quassia)  family.  It  is  historically  known  to  occur  in  Mojavean  desert  scrub, 
playas,  and  gravelly  Sonoran  desert  scrubs  at  elevations  ranging  from  300  to  2,200  feet  (90  to 
670  meters)  amsi.  It  typically  prefers  fine,  slightly  alkaline  or  gravelly  soils  along  playa  margins. 
This  species  blooms  in  June  and  July,  but  may  flower  as  early  as  April.  The  majority  of  crucifixion 
thorn  shrubs  were  observed  in  the  northern  reaches  of  the  Gen-Tie  Line  A1/B2  (two  plants)  and 
Gen-Tie  Line  A2  (approximately  thirty-two  plants),  which  cross  the  broad  active  alluvial  fan 
associated  with  Big  Wash.  One  crucifixion  thorn  shrub  was  found  within  the  Study  Area  of  the 
Solar  Farm  site.  This  species  was  not  found  within  the  Study  Area  of  the  SCE  components. 

Foxtail  cactus  (Coryphantha  alversonii,  formerly  Escobaria  vivipera  var.  alversonii)  is  a CNPS  List 
4.3  species  belonging  to  the  Cactaceae  (Cactus)  family.  This  low-lying  cactus  is  typically  found  in 
rocky  soils  on  hills,  mountains,  margins  of  washes,  and  bajadas  dominated  by  Sonoran  desert 
scrub.  Three  distinct  concentrations  of  foxtail  cactus  were  located  along  the  rocky  margins  of 
older  alluvial  systems  within  the  Study  Area.  One  concentration  was  located  northwest  of  the 
Solar  Farm  site  on  the  east  site  of  Kaiser  Road.  A portion  of  this  concentration  was  located 
within  the  Solar  Farm  site  alternatives.  Another  concentration  was  located  west  of  Kaiser  Road 
and  north  of  the  Eagle  Mountain  Pumping  Station,  which  is  not  currently  associated  with  any 
Sunlight  components.  The  third  concentration  was  located  within  and  adjacent  to  Gen-Tie  Line 
Bl,  associated  with  Big  Wash  north  of  Victory  Pass  and  the  rocky  alluvial  system  south  of  Victory 
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Pass.  Approximately  250  foxtail  cactus  plants  were  found  within  the  Gen-Tie  Line  B1  Study  Area. 
In  total,  over  830  individual  plants  were  recorded  by  GPS  and/or  tallied  during  all  surveys  within 
and  adjacent  to  the  Study  Area  for  the  Sunlight  components.  Outside  of  these  populations, 
foxtail  cactus  occurred  individually  or  in  small  groups.  Four  foxtail  cactus  were  detected  within 
the  Red  Bluff  Substation  A Study  Area  and  two  were  found  within  the  Red  Bluff  Substation  B 
Study  Area.  One  cactus  was  found  within  the  shared  alignment  of  the  access  road  (west)  and  the 
Distribution  line. 

California  ditaxis  (Ditaxis  serrata  var.  caiifornica,  formerly  Ditaxis  californica)  is  a CNPS  List  3.2 
perennial  herb  belonging  to  the  Euphorbiaceae  (Spurge)  family.  It  is  typically  known  to  occur  in 
rocky,  gravelly  soils  of  washes,  mountains,  hills,  and  canyons  that  support  Sonoran  desert  scrub 
and  Desert  Dry  Wash  Woodland  vegetation  communities  at  elevations  ranging  from  100  to 
3,300  feet  (30  to  1,000  meters)  amsi.  This  species'  distribution  is  not  well  understood  and  most 
records  within  the  NECO  plan  area  are  within,  and  immediately  south  of,  Joshua  Tree  National 
Park  (BLM  2002).  The  majority  of  California  ditaxis  were  observed  in  the  southern  reaches  of  the 
Gen-Tie  Line  B1  (approximately  575  plants)  and  Gen-Tie  Line  B2  (approximately  1,475  plants). 
Five-hundred  and  twenty-two  California  ditaxis  were  found  within  the  Red  Bluff  Substation  B 
Study  Area  and  two  were  found  within  the  shared  alignment  of  the  access  road  (west)  and  the 
Distribution  line. 

Slender-spined  allthorn  (Koeberiinia  spinosa  ssp.  tenuispina),  also  known  as  crown-of-thorns,  is 
a CNPS  List  2.2  deciduous  shrub  belonging  to  the  Koeberliniaceae  family.  This  species  typically 
blooms  from  May  to  July.  It  is  historically  known  to  occur  in  rocky  or  gravelly  soils  in  washes  and 
ravines  in  Desert  Dry  Wash  Woodlands  and  Sonoran  desert  scrub  at  elevations  ranging  from  500 
to  1,700  feet  (150  to  510  meters)  amsI.  Slender-spined  allthorn  may  form  small  colonies  by  root- 
sprouting.  Records  of  this  species  range  from  the  Sonoran  Desert  of  California  to  Texas  and 
Central  Mexico.  Previously,  known  occurrences  of  this  species  within  have  been  located  in  the 
vicinity  of  the  Chocolate  Mountains,  primarily  in  the  Chocolate  Mountains  Aerial  Gunnery  Range 
in  Imperial  County  (BLM  2002).  Two  records  (five  plants)  of  crown-of-thorns  were  found  within 
the  Solar  Farm  site  and  another  record  (two  plants)  was  recorded  approximately  600  feet 
outside  the  Gen-Tie  Line  A2  Study  Area.  This  species  was  not  found  within  the  Study  Area  of  the 
SCE  components. 

Desert  unicorn  plant  (Proboscidea  aithaeifoiia)  is  a CNPS  List  4.3  perennial  herb  belonging  to 
the  Martyniaceae  family.  This  species  typically  blooms  from  May  to  August.  It  is  historically 
known  to  occur  in  sandy  soils  along  washes  in  Sonoran  desert  scrub  at  elevations  ranging  from 
500  to  3,300  feet  (150  to  1,000  meters)  amsi.  Records  of  this  species  range  from  Sonoran  Desert 
of  California  to  Texas,  with  most  records  occurring  outside  of  California.  In  the  NECO  planning 
area,  records  occur  in  Milpitas  Wash,  and  the  Chuckwalla  and  Chemehuevi  Valleys  (BLM  2002). 
Five  records  of  this  species  were  found  within  the  Sunlight  Study  Area.  One  desert  unicorn  plant 
was  found  along  the  shared  alignment  of  Gent-Tie  A1  and  B2,  on  the  west  side  of  Kaiser  Road 
approximately  3.5  miles  north  of  the  community  of  Lake  Tamarisk.  Also  associated  with  the  Gen- 
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Tie  Line  A1  Study  Area,  another  individual  plant  was  found  just  east  of  where  it  crosses  Highway 
177  and  two  other  plants  were  found  approximately  1.2  miles  east  of  the  aforementioned 
individual  plant.  One  individual  plant  was  found  within  the  Gen-Tie  Line  A2  Study  Area 
approximately  2 miles  southeast  of  where  it  crosses  Highway  177.  This  species  was  not  found 
within  the  Study  Area  of  the  SCE  components. 

Las  Animas  colubrine  (Colubrina  californica)  is  a CNPS  List  2.3  perennial  deciduous  shrub 
belonging  to  the  Rhamnaceae  (Buckthorn)  family.  It  is  historically  known  to  occur  in  both 
Mojavean  and  Sonoran  desert  scrub  communities  at  elevations  ranging  from  30  to  3,200  feet 
(10  to  1,000  meters)  amsl.  This  species  typically  occurs  in  dry  canyons  with  sandy,  gravelly  soils 
(BLM  2002).  Most  records  of  Las  Animas  colubrine  within  the  NECO  planning  area  are  located  in 
the  vicinity  of  the  Chocolate  Mountains  (BLM  2010).  One  individual  plant  was  found 
approximately  400  feet  south  of  the  access  road  (west)  alignment  and  600  south  of  the 
Distribution  line  within  the  SCE  Study  Area.  This  species  was  not  found  within  the  Study  Area  of 
the  Sunlight  components. 

Coachella  Valley  milk-vetch  (Astragalus  lentiginosus  var.  coachellae)  is  a federally  listed 
endangered,  CNPS  List  IB. 2,  annual  or  perennial  herb  belonging  to  the  Fabaceae  (Pea)  family.  It 
is  historically  known  to  occur  in  sandy  Sonoran  desert  scrub  and  windblown  sand  dunes  at 
elevations  ranging  from  100  to  2,200  feet  (40  to  655  meters)  amsl.  A record  of  this  species  was 
located  approximately  2.5  miles  southeast  of  the  Solar  Farm  Site  (CDFG  2009).  No  suitable  sandy 
habitats  for  this  species  are  found  within  the  Sunlight  or  SCE  components;  however,  the  eastern 
portion  of  the  preliminary  assessment  area  (east  of  Pinto  Wash),  supports  pockets  of  Sonoran 
desert  scrub  on  aeolian  sand  deposits,  which  are  mostly  stabilized  by  shrub  and  herbaceous 
vegetation  but  include  approximately  20  acres  of  active  sand  dune  deposits  located 
approximately  one  mile  east  of  the  Solar  Farm  alternatives.  The  stabilized  and  active  sand  dunes 
east  of  Pinto  Wash  are  suitable  habitat  for  Coachella  Valley  milk-vetch.  Based  on  the  presence  of 
suitable  habitat,  surveys  were  conducted  within  this  area  in  the  spring  of  2008,  ancillary  to  the 
desert  tortoise  surveys  conducted  during  the  same  period.  Several  specimens  suspected  to  be 
the  more  common  freckled  milk-vetch  (A.  I.  var.  variabilis)  were  found.  These  two  varieties  are 
very  similar  and  are  typically  characterized  by  slight  morphological  differences.  Recent 
taxonomical  investigations  of  herbarium  specimens  have  suggested  that  records  previously 
annotated  as  A.  I.  var.  coachellae  were  more  likely  to  be  A.  I.  var.  variabilis.  Based  on  the  recent 
findings  in  Astragalus  lentiginosus  varieties  within  the  Chuckwalla  Valley,  the  potential  for 
Coachella  Valley  milk-vetch  to  occur  with  the  Study  Area  is  lower  than  originally  considered. 
Furthermore,  the  Study  Area  for  the  Sunlight  and  SCE  components  do  not  support  aeolian  sand 
deposits  and  therefore  are  not  expected  to  support  this  species. 
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3.4  Cactus 


For  the  purpose  of  estimating  the  level  of  effort  that  might  be  required  for  salvaging  cactus  prior 
to  ground  disturbance,  general  distribution  data  was  collected  during  the  botanical  study  (Table 
7).  A count  of  each  species  occurrence  within  the  Sunlight  components  would  be  performed 
during  pre-activity  surveys  to  quantify  the  number  of  individual  cactus  requiring  salvage. 


Table  7.  Cactus  Distribution  - All  Project  Alternatives 


Scientific  Name 

Solar 

Farm 

Alts 

Gen- 

Tie 

Line 

A1 

Gen- 

Tie 

Line 

A2 

Gen- 

Tie 

Line 

B1 

Gen- 

Tie 

Line 

B2 

Red 
Bluff 
Sub  A 

Red 
Bluff 
Sub  B 

Access 

Road 

Dist 

Line 

Telecom 

site 

Coryphantha  viviparo 

foxtail  cactus 

P 

- 

- 

P 

- 

P 

P 

P 

P 

- 

Echinocactus 

polycephalus 

cottontop  cactus 

P 

P 

- 

P 

- 

- 

- 

- 

- 

- 

Echinocereus 

engelmannii 

hedgehog  cactus 

- 

P 

- 

P 

P 

- 

P 

P 

P 

- 

Ferocactus  cylandraceus 

barrel  cactus 

P 

- 

- 

P 

P 

- 

- 

P 

P 

- 

Mammalaria  spp. 

fish-hook  cactus 

P 

P 

P 

P 

P 

P 

P 

P 

P 

- 

Opuntia  basilaris 
basil  arts 

beavertail  cactus 

P 

P 

P 

P 

- 

- 

- 

P 

P 

- 

Opuntia  echinocarpa 

golden  cholla 

P 

P 

P 

P 

P 

P 

P 

P 

P 

- 

Opuntia  ramosissima 

pencil  cholla 

P 

P 

P 

P 

P 

P 

P 

P 

P 

- 

P - Present  within  Project  component. 


3.5  Non-Special  Status  Wildlife  Species 

A list  of  all  wildlife  species  detected  within  the  surveys  can  be  found  in  Appendix  B.  At  the 
request  of  BLM  District  Office,  all  wildlife  incidentally  observed  during  full-coverage  tortoise 
surveys  were  recorded  and  tallied  (LaPre  2008).  No  native  fish  species  are  expected  to  inhabit 
the  Study  Area  due  to  the  absence  of  adequate  surface  water.  The  Study  Area  is  not  expected  to 
support  any  amphibian  species  due  to  its  distance  and  isolation  from  hydrological  units  within 
the  Sonoran  Desert  that  support  extant  amphibian  populations  [i.e..  Couch's  spadefoot  toad 
{Scaphiopus  couchii)].  Thirty-four  bird  species  were  observed  in  the  Solar  Farm  Study  Area.  The 
bird  species  most  commonly  observed  included  black-throated  sparrow  (Amphispiza  bilineata), 
Gambel's  quail  (Callipepla  gambelii),  turkey  vulture  (Cathartes  aura),  common  raven  {Corvus 
corax),  horned  lark  {Eremophila  alpestris),  and  mourning  dove  (Zenaida  macroura).  The 
cumulative  number  of  observations  for  each  bird  species  is  shown  in  Figure  12. 
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Figure  12.  Incidental  Observations  of  Bird  Species 

(Bird  species  with  ten  or  more  observations  shown) 


Four  mammal  species  were  regularly  detected  as  incidental  sightings  including  black-tailed 
jackrabbit  (Lepus  californicus),  white-tailed  antelope  ground  squirrel  {Ammospermophilus 
leucurus),  coyote  (Canis  latrans),  desert  cottontail  (Sylvilagus  audubonii).  Other  small  mammals 
detected  during  baseline  small  mammal  trapping  included  long-tailed  pocket  mouse 
(Chaetodipus  formosus),  Merriam's  kangaroo  rat  (Dipodomys  merriami),  spiny  pocket  mouse 
(Perognathus  spinatus),  little  pocket  mouse  (Perognathus  longimembris),  and  desert  woodrat 
(Neotoma  lepida).  The  cumulative  number  of  observations  for  each  mammal  species  is  shown  in 
Figure  13. 


Number  of 
Observations 


black-tailed  white-tailed  coyote  desert 
jackrabbit  antelope  cottontail 

ground 
squirrel 


Figure  13.  Incidental  Observations  of  Mammal  Species 
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Fourteen  species  of  non-special  status  reptiles  were  observed  in  the  Study  Area.  The  most 
common  reptiles  observed  included  zebra-tailed  lizard  {Callisaurus  draconoides),  western 
whiptail  (Cnemidophorus  tigris),  side-blotched  lizard  (Uta  stansburiana),  and  desert  iguana 
(Dipsosaurus  dorsalis).  The  cumulative  number  of  observations  for  each  reptile  species  is  shown 
in  Figure  14. 
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Figure  14.  Incidental  Observations  of  Reptile  Species 
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3.6  Special  Status  Wildlife  Species 

3.6.1  Desert  Tortoise 

Desert  tortoise  (Gopherus  agassizii)  is  federal-  and  state-listed  threatened  species.  This  species 
occurs  in  desert  scrub,  desert  wash  and  Joshua  tree  habitats  with  appropriate  soils  for 
burrowing,  and  prefers  areas  of  creosote  scrub  with  abundant  annual  wildflowers.  The  entire 
Sunlight  Study  Area  is  located  in  Category  III  desert  tortoise  habitat  as  classified  by  BLM,  which 
generally  includes  lands  in  the  Chuckwalla  Valley  north  of  1-10  (NECO  Plan/EIS,  Appendix  A,  Map 
2-3).  This  area  is  also  classified  as  BLM  Moderate  Use  Class  in  the  (NECO  Plan/EIS,  Appendix  A, 
Map  2-2).  Category  III  habitat  is  defined  as  areas  that  are  not  essential  to  maintenance  of  viable 
populations,  that  contain  low  to  medium  densities,  and  that  are  not  contiguous  with  medium- 
or  high-density  areas  and  in  which  the  population  is  stable  or  decreasing  (BLM  1992). 

The  Chuckwalla  Desert  Wildlife  Management  Area  (DWMA)  and  Chuckwalla  Critical  Habitat  Unit 
(CHU),  both  protected  management  areas  for  desert  tortoise,  are  located  immediately  west  of 
Kaiser  Road.  Portions  of  Gen-Tie  Lines  Al,  Bl,  and  B2  intersect  the  Chuckwalla  DWMA.  Portions 
of  all  four  Gen-Tie  Lines  intersect  the  CHU  (Figure  2). 

The  entire  SCE  Study  Area  is  located  in  BLM  Category  II  desert  tortoise  habitat,  which  includes 
lands  in  the  Chuckwalla  Valley  south  of  1-10  (NECO  Plan/EIS,  Appendix  A,  Map  2-3).  This  area  is 
also  classified  as  BLM  Limited  Use  Class  in  the  (NECO  Plan/EIS,  Appendix  A,  Map  2-2).  Category  II 
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habitat  is  defined  as  areas  that  may  be  essential  to  the  maintenance  of  viable  tortoise 
populations,  that  contain  medium  to  high  density  habitat  or  low  density  habitat  contiguous  with 
medium  or  high  density  habitat  and  in  which  the  population  is  stable  or  decreasing  (BLM  1992). 
The  Red  Bluff  Substation  B is  the  only  SCE  component  not  located  within  the  Chuckwalla  CHU 
because  it  is  located  on  private  land.  The  entire  SCE  Study  Area  is  located  within  the  Chuckwalla 
DWMA  (Figure  2). 

Desert  tortoise  sign  (i.e.,  live  tortoises,  burrows,  pallets,  scat,  courtship  rings,  and  carcasses) 
were  found  throughout  the  full  Study  Area,  but  were  not  uniformly  distributed  (Figure  15).  Total 
active  sign  included  sixty-two  tortoises,  103  burrows,  and  seven  pallets.  Additional  sign 
attributable  to  desert  tortoise  but  not  indicating  recent  activity  included  202  burrows  (poor  to 
good  quality),  16  pallets,  and  seventy-four  carcasses. 

The  US  Geological  Survey  (USGS)  published  a desert  tortoise  model  for  portions  of  the  Sonoran 
Desert  of  California  (Nussear  et  al.  2009).  The  model  involved  merging  historical  desert  tortoise 
presence  data  with  sixteen  environmental  data  variables  relating  to  soils,  landscape,  biota  and 
climate.  These  data  were  converted  into  a grid  and  inputted  into  the  Maxent  habitat-modeling 
algorithm.  The  resulting  dataset  is  a statistical  probability  of  desert  tortoise  habitat  potential. 
The  USGS  model  within  the  Sunlight  Study  Area  was  consistent  with  the  distribution  of  tortoise 
sign  observed  during  the  focused  surveys  conducted  by  Ironwood  (Figure  16). 

Tortoise  sign  was  more  abundant  in  older,  inactive  alluvial  fan  systems  where  drainages  were 
well  defined  and  vegetation  was  relatively  more  diverse  than  younger  alluvial  fan  systems. 
These  occupied  areas  typically  contained  well-developed  desert  pavement  within  the  upland 
mounds  between  slopes  leading  to  ephemeral  washes.  Areas  of  younger,  active  alluvial  deposits 
contained  minimal  tortoise  sign,  which  was  a characteristic  of  most  of  the  land  within  the  Solar 
Farm  alternatives.  These  areas  are  not  expected  to  be  within  core  territories  of  resident 
tortoises. 

Three  concentrations  of  tortoise  activity  were  evident  within  the  Sunlight  Study  Area  . The 
northernmost  concentration  was  located  within  the  Study  Area,  but  approximately  1.5  miles 
north  of  the  Solar  Farm  alternatives.  This  concentration  consisted  of  two  observed  tortoises  and 
approximately  eighteen  burrows  with  indication  of  recent  use.  The  second  and  largest  tortoise 
concentration  was  located  immediately  north  of  the  MWD  transmission  line  and  east  of  Kaiser 
Road.  This  concentration  consisted  of  thirty-five  observed  tortoises  and  approximately  sixty 
burrows  with  indication  of  recent  use.  Sign  of  mating  was  observed  in  this  area.  This 
concentration  overlaps  with  the  northeastern  reaches  of  the  Solar  Farm  A and  B sites  (Figure 
17).  The  third  concentration  was  located  immediately  east  of  Kaiser  Road,  near  the  bend  in  the 
road  as  it  transitions  to  a north-south  alignment.  This  concentration  consisted  of  two  observed 
tortoises  and  approximately  six  burrows  with  indication  of  recent  use.  This  concentration  was 
located  in  the  southwestern  extent  of  the  Solar  Farm  alternatives. 


c 


36 


; 1 Project 

1 i Alternatives* 

★ 

Tortoise 

Carcasses 

© 

Mating  Ring 

(estimated  time  since  death) 

Full  Coverage 

A 

Active  Burrow/Pailet 

+ <1  yrs 

Survey  Area 

A 

inactive  Burrow/Paiiet 

1-2  yrs 

* Disturbance  areas  for  linear  components 
and  telecommunications  site  are 

• 

Scat  - Fresh 

2-4  yrs 

less  than  area  depicted  in  map. 

• 

Scat  - Oid 

+ >4  yrs 

DESERT  SUNLIGHT 
SOLAR  FARM  PROJECT 
DESERT  SUNLIGHT  HOLDI NGS,  LLC 

Figure  15 

Project  Components 
All  Alternatives 
Desert  Tortoise  Sign 

Tr'eparea  Dv  itonuMcco  uonsuiiing.  in"  -JuIk'JLIIU  “ 


(shared)  i| 


Gen  Tie 
A1  & B2 
(shared! 


DeSert 

Center 


fistribution  Line 


177 


Solar  Farrri'\ 


Alternatives  (combined) 


t ' vO-V  .V. 


Gen  Tie  B1 


Gen  Tieji 
A1  & B2li 


, Telecommunications  Site 


vGen  Tie  A2 


pen  Tie  B2 


Red  Bluff 
Substation  A 


ir^nsmission  Line 
•'■^^tioopdn 


Substation  B 


Alternatives 


0 0,5  1 

Miles 


Observed  Active  Sian 

Desert  Tortoise  Habitat  Value 

DESERT  SUNUGHT 
SOLAR  FARM  PROJECT 

1 j Project 

* Tortoise 

HiQh  Nussear  et  al.  2003 

DESERT  SUNUGHT  HOLDINGS.  LLC 

1 ! Alternatives* 

© Mating  Ring 

Figure  16 

' Disturbance  areas  for  linear  components 

A Active  Burrow/Pallet 

Project  Alternatives 

less  than  area  depicted  in  map 

• Scat  • Fresh 

Low 

USGS  Habitat  Model 
Active  Tortoise  Sign 

★ 


* 


★ 


Solar  Farm  A 

* Tortoise 

DESERT  SUNLIGHT 
SOLAR  FARM  PROJECT 
DESERT  SUNUGHT  HOLDINGS,  LLC 

1 f Solar  Farm  B 

i i Solar  Farm  C 

Mating  Ring 

A Active  Burrow/Pallet 
• Scat  - Fresh 

Figure  17 

Solar  Farm  Alternatives 
Active  Desert  Tortoise  Sign 

The  number  of  active  burrows  and  live  tortoises  observed  during  surveys  were  totaled  for  each 
Sunlight  component  (Table  8).  The  estimated  number  of  tortoises  was  subsequently  calculated 
using  the  formula  described  in  the  revised  protocol  (USFWS  2010): 


Number  of  tortoises 


I Estimated  number  of  tortoises  : 

1 observed  above  ground  ' 

i Size  of  action  area  j 

1 within  action  area  ' | 

Probability  that  i Probability  of 

1 Size  of  area  surveyed  | 

a tortoise  is  i detecting  a tortoise, 
above  ground  (Pa)  if  above  ground  (Pd) 


A value  of  0.80  was  used  for  the  Pa  (probability  that  a tortoise  is  above  ground)  because  annual 
winter  rainfall  averages  were  above  1.5  inches  from  2008  to  2010  (Figure  5).  Pd  (probability  of 
detecting  a tortoise,  if  above  ground)  is  a constant  value  of  0.63  based  on  regional  sampling 
data  (USFWS  2010).  The  size  of  the  action  area  is  equivalent  to  the  size  of  the  area  surveyed. 
The  resulting  equation  is  the  number  of  observed  tortoise  multiplied  by  a factor  of  two.  The 
predicted  range  was  based  on  a fifteen  percent  possible  margin  of  error. 

Table  8.  Active  Tortoise  Sign  and  Estimated  Number  of  Tortoises 


Project 

Component 

Active 

Burrows 

Live  Tortoises 
Observed 

Estimated  Live 
Tortoises' 

Predicted  Range  of 
Live  Tortoises' 

Solar  Farm  A 

29 

14 

28 

24-32 

Solar  Farm  B 

22 

6 

12 

10-14 

Solar  Farm  C 

7 

2 

4 

3-5 

Gen-Tie  Line  A1 

2 

1 

2 

0-4' 

Gen-Tie  Line  A2 

1 

0 

0 

0 

Gen-Tie  Line  B1 

2 

0 

0 

0 

Gen-Tie  Line  B2 

0 

2 

4 

3-5 

Red  Bluff  Sub  A 

0 

0 

0 

0 

Red  Bluff  Sub  B 

6^ 

s'” 

16 

14-18 

Access  Road 

0 

0 

0 

0 

Distribution  Line 

0 

0 

0 

Telecom  Site 

0 

0 

0 

0 

’ Calculated  from  formula  from  revised  protocol  (USFWS  2010). 


^ Predicted  Range  based  on  15%  error. 

^Represents  minimum  range. 

’ Two  active  burrows  immediately  west  of  Study  Area. 
^ May  include  recounts  of  same  tortoise. 

‘ Located  200  feet  north  of  Study  Area. 
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3.6.2  Western  Burrowing  Owl 

Athene  cunicularia  (western  burrowing  owl)  is  a State  Species  of  Special  Concern  and 
addressed  in  the  NECO  Plan/EIS.  Burrowing  owls  inhabit  open  dry  grasslands  and  desert  scrubs, 
and  typically  nests  in  mammal  burrows  although  they  may  use  man-made  structures  including 
culverts  and  debris  piles.  They  exhibit  strong  nest  site  fidelity.  Burrowing  owls  eat  insects,  small 
mammals  and  reptiles.  Burrowing  owls  can  be  found  from  California  to  Texas  and  into  Mexico. 
In  some  case,  owls  migrate  into  southern  deserts  during  the  winter. 

The  Phase  1 assessment  concluded  that  suitable  habitat  for  burrowing  owls  existed  throughout 
the  Study  Area.  During  the  Phase  2 burrow  surveys,  nine  records  of  burrowing  owl  sign, 
including  three  individual  owl  sightings  were  observed  within  the  Study  Area  of  the  Sunlight 
components  (Figure  18).  The  Solar  Farm  alternatives  support  numerous  suitable  burrows, 
mainly  old  tortoise  burrows;  however,  only  two  records  of  burrowing  owl  sign  (i.e.,  burrow, 
white  wash  and  pellets)  were  observed.  One  group  of  observations,  which  included  one 
individual  owl  and  two  burrows  with  white  wash  and  pellets,  occurred  approximately  1,500  feet 
east  of  the  intersection  of  Gen-Tie  Line  A1  and  highway  177,  neither  of  which  was  within  any 
Project  component  area.  The  two  other  individual  owl  sightings  occurred  approximately  one 
mile  north  and  0.8  mile  west  of  the  Solar  Farm  alternatives.  Owls  observed  were  all  individual 
adults  and  observations  occurred  during  both  spring  and  fall  seasons.  It  is  expected  that  the 
owls  reside  within  the  Study  Area  year-round  and  there  is  a high  potential  for  pairs  to  occur 
within  the  Study  Area.  Phase  3 surveys  would  be  performed  prior  to  ground  disturbing  activities 
to  determine  the  number  of  resident  owls  potentially  affected  by  construction. 

3.6.3  Other  Special  Status  Wildlife  Species 

BIRDS 

Loggerhead  shrike  [Lanius  ludovicianus)  is  a State  Species  of  Special  Concern  and  a year-round 
resident  in  parts  of  the  Southern  California  desert.  As  a predatory  bird  its  diet  consists  of  insects, 
amphibians,  small  reptiles,  small  mammals,  and  other  birds.  Loggerhead  shrikes  occur  across 
much  of  California  excluding  the  far  northern  limits.  In  Southern  California,  they  are  more 
numerous  in  the  desert  regions  than  along  the  coast.  Shrikes  typically  build  nests  one  to  three 
meters  above  the  ground  depending  on  the  height  of  the  vegetation. 

Within  the  Study  Area,  47  observations  of  loggerhead  shrikes  were  recorded  (Figure  19).  Two 
pairs  were  observed  during  the  surveys  outside  the  Project  components.  One  pair  was  located 
1,200  feet  northwest  of  the  Solar  Farm  alternatives  and  the  other  was  over  1.5  miles  west  of 
Gen-Tie  Line  Bl.  Observations  of  adults  were  made  in  both  spring  and  fall,  and  one  first-year 
plumage  was  recorded  in  the  fall.  Loggerhead  shrikes  were  often  observed  perching  on  palo 
verde  and  ironwood  trees  as  well  as  larger  creosote  bush  shrubs  and  other  structures  including 
utility  poles. 
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The  number  of  individual  loggerhead  shrikes  recorded  within  and  adjacent  to  each  Project 
components  are  shown  in  Figure  20.  Suitable  habitat  for  this  species  is  found  throughout  the 
entire  Sunlight  and  SCE  Study  Area.  Based  on  the  amount  and  type  of  observations  made  during 
the  surveys,  loggerhead  shrikes  are  year-round  residents  within  the  Study  Area. 


Figure  20.  Loggerhead  Shrike  Observations 


Le  Conte's  thrasher  (Toxostoma  lecontei)  is  a State  Species  of  Special  Concern  and  year-round 
desert  resident.  These  species  inhabit  various  desert  scrub  and  wash  habitats  and  typically 
breeds  in  desert  areas  that  support  cactus,  Mojave  yucca  {Yucca  schidigera),  Joshua  trees  (Yucca 
brevifolia),  and  large  thorny  shrubs  such  as  Lycium  spp.  This  species  is  distributed  from  the 
Mojave  Desert  east  into  southern  Utah  and  northern  Arizona,  and  south  into  northern  Mexico 
(BLM  2002).  Nine  individual  observations  of  this  species  were  recorded  during  the  surveys 
(Figure  17).  Four  were  located  more  than  one  mile  north  of  the  Solar  Farm  alternatives.  Two 
were  located  just  outside  the  northwest  and  southeast  corners  of  the  Solar  Farm  alternatives. 
Two  observations  were  located  within  the  Solar  Farm  alternatives.  No  records  of  Le  Conte's 
thrasher  were  located  within  the  Gen-Tie  Line  alternatives.  Suitable  habitat  for  this  species  is 
found  throughout  the  entire  Sunlight  and  SCE  Study  Area. 

Ferruginous  hawk  (Buteo  regalis)  is  a State  Species  of  Special  Concern  and  addressed  in  the 
NECO  Plan/EIS.  This  species  typically  nests  in  northern  latitudes  of  North  America  and 
overwinter  in  southern  regions  of  the  U.S.  from  Texas  to  California.  Migrant  ferruginous  hawks 
are  a regular  but  uncommon  during  spring  and  fall  in  the  California  southern  desert  region. 
Within  the  NECO  planning  area,  hawks  have  been  observed  overwintering  in  low  numbers  in  the 
lower  Colorado  River  Valley,  Yuma  Basin,  West  Mesa,  and  the  agricultural  areas  of  Imperial 
Valley  (BLM  2002).  Overwintering  hawks  are  often  associated  with  grassland  and  agricultural 
areas  within  Southern  California  (CDEG  2010).  Two  sightings  of  migrating  ferruginous  hawks 
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were  recorded  within  the  Study  Area,  one  within  the  Solar  Farm  alternative  near  the  MWD 
Transmission  line  and  another  within  the  Red  Bluff  Substation  Study  Area.  Both  observations 
occurred  in  March  2010  and  consisted  of  birds  in  flight  overhead.  The  golden  eagle  surveys 
performed  by  helicopter  in  spring  2010  did  not  reveal  observation  of  this  species.  Based  on  data 
reviewed  and  observations,  it  is  not  expected  that  ferruginous  hawks  utilize  the  Study  Area  for 
nesting  or  overwintering.  This  species  may  forage  within  the  Study  Area  during  migration. 

Swainson's  hawk  (Buteo  swainsonii)  is  state-listed  (threatened)  raptor  species  that  breeds  in 
much  of  western  North  America.  Within  California,  nesting  occurs  primarily  in  the  Central  Valley 
and  northern  territories;  however,  regular  nesting  occurs  in  the  high  desert  between  the 
Tehachapi  Mountains  and  Lancaster.  This  species  winters  in  southern  South  America  with  a 
migration  route  of  over  20,000  miles  (Woodbridge  2008).  Arrival  on  breading  areas  generally 
occurs  from  late  February  to  early  May  depending  on  geographical  characteristics  of  the 
breeding  area  (Woodbridge  2008).  Nest  sites  have  not  been  documented  in  the  Sonoran  Desert 
of  California.  This  species  was  observed  within  the  Study  Area  during  migration.  Three  incidental 
records  were  documented  on  April  9,  2010  during  botanical  and  baseline  surveys.  Two 
observations  were  of  individual  Swainson's  hawks  and  the  third  observation  consisted  of  a 
group  of  over  ten  birds.  All  individuals  were  seen  in  flight  overhead  within  or  near  the  Solar 
Farm  boundaries.  Additionally,  Swainson's  hawks  were  observed  during  golden  eagle  surveys 
near  Chuckwalla  Mountains  [two  individuals  (March  26  and  April  3,  2010)],  Coxcomb  Mountains 
[fourteen  individuals  (April  2,  2010)],  and  Palen  Mountains  [four  individuals  (March25,  2010)] 
(WRI  2010).  This  species  is  not  expected  to  nest  or  overwinter  within  the  Study  Area. 

Prairie  falcon  (Falco  mexicanus)  is  State  Species  of  Special  Concern  that  breeds  throughout  the 
arid  West  from  southern  Canada  to  central  Mexico.  The  overall  distribution  appears  to  be 
stable.  Prairie  falcons  are  found  in  areas  of  the  dry  interior  where  cliffs  provide  secure  nesting 
sites.  In  the  desert  they  are  found  in  all  vegetation  types,  although  sparse  vegetation  provides 
the  best  foraging  habitat.  Prairie  falcons  were  observed  in  the  southwest  corner  of  the  Solar 
Farm  Site  and  approximately  one  mile  east  of  the  eastern  boundary  as  flyovers.  They  were  also 
observed  at  all  Gen-Tie  Line  alternatives,  but  not  south  of  1-10  near  the  Red  Bluff  Substation 
alternatives  or  related  components.  During  aerial  surveys  for  golden  eagles,  two  prairie  falcons 
were  recorded  within  ten  miles  of  the  Solar  Farm  alternatives  near  the  boundary  of  Eagle 
Mountain  Mine  and  Joshua  Tree  National  Park  (WRI  2010).  One  location  was  an  active, 
reproductive  nest  in  2010  with  unknown  nest  success  (Figure  20).  The  entire  Study  Area 
supports  suitable  foraging  habitat  for  this  species;  however,  nesting  habitat  is  absent. 

Northern  harrier  (Circus  cyaneus),  a State  Species  of  Special  Concern,  is  a raptor  species  that 
occurs  in  a wide  range  of  habitats  throughout  North  America.  It  can  be  found  in  grassland  and 
shrub  communities  near  the  coast  up  to  lodgepole  pine  and  alpine  meadow  habitats.  In 
Southern  California,  harriers  typically  nest  and  forage  in  open  habitats  that  provide  adequate 
vegetative  cover,  suitable  prey  base,  and  scattered  perches  such  as  shrubs  or  fence  posts 
(Shuford  2008).  This  species  is  often  found  near  bodies  of  water  and  wetlands  (CDFG  2010). 
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Harriers  are  ground-nesting  birds.  Suitable  habitat  is  limited  in  the  southern  California  desert 
(Shuford  2008).  Some  individuals  seasonally  migrate  into  California  (CDFG  2010).  This  species 
was  recorded  in  recent  years  in  the  vicinity  of  Palen  Lake  (Solar  Millennium  2009;  Genesis  Solar 
2009).  Four  observations  of  harriers  were  recorded  within  the  Study  Area:  two  within  the  Solar 
Farm  alternatives  (recorded  March  26,  2008  and  April  1,  2010),  one  along  Gen-Tie  Line  B1 
approximately  0.8  miles  north  of  Victory  Pass  (recorded  October  28,  2009),  and  one  along  the 
east  access  road  alternative  for  the  Red  Bluff  Substation  A (recorded  March  26,  2010).  All 
sightings  were  of  birds  in  flight  except  for  the  observation  along  the  access  road  in  which  the 
harrier  was  flushed  from  a wash  dominated  by  Desert  Dry  Wash  Woodland  vegetation. 

Mountain  plover  {Charadrius  montanus)  is  a federally  proposed  (threatened)  species  and 
addressed  in  the  NECO  Plan/EIS.  This  species  breeds  in  the  high  plains  east  of  the  Rocky 
Mountains  from  Montana  to  New  Mexico  and  in  western  Texas  and  western  Oklahoma  south  to 
central  Mexico  (Shuford  2008).  Mountain  plover  winter  in  central  and  southern  California,  with 
primary  wintering  grounds  located  in  the  Central,  Antelope,  San  Jacinto,  Imperial,  and  Palo 
Verde  Valleys.  Wintering  grounds  are  typically  associated  with  agricultural  areas  (Shuford  2008). 
They  begin  to  arrive  on  their  wintering  grounds  in  southern  California  in  October  (BLM  2002). 
Appendix  A (Map  3-6d)  of  the  NECO  Plan  identifies  an  area  of  suitable  wintering  habitat 
northeast  of  Desert  Center  along  Highway  177.  This  distribution  is  likely  associated  with 
historical,  large-scale  active  agriculture  (i.e.,  jojoba  farms)  in  this  area.  These  farms  have  not 
been  in  operation  since  the  1980's.  The  golf  course  located  at  Lake  Tamarisk,  which  is 
approximately  four  mile  south  of  the  Solar  Farm  Site  and  between  Gen-Tie  Line  A1  and  Al,  may 
be  suitable  wintering  grounds,  although  this  site  would  be  extralimital  and  its  potential  to 
support  plover  is  not  founded  on  existing  occurrence  records.  Based  on  current  conditions  and 
documented  wintering  ranges  for  mountain  plover,  this  species  is  not  expected  to  occur  within 
the  Study  Area. 

Golden  eagle  {Aquila  chrysaetos)  is  a State  Species  of  Special  Concern  and  addressed  in  the 
NECO  Plan/EIS.  Golden  eagles  and  their  primary  prey  species,  jackrabbits,  have  declined  in  the 
California  desert  regions  due  to  prolonged  drought  conditions  that  have  persisted  since  1998 
(WRI  2010).  Breeding  in  Southern  California  starts  in  January,  nest  building  and  egg  laying  in 
February  to  March,  and  hatching  and  raising  the  young  eagles  occur  from  April  through  June. 
Once  the  young  eagles  are  flying  on  their  own,  the  adult  eagles  will  continue  to  feed  them  and 
teach  them  to  hunt  until  late  November. 

No  golden  eagle  nests  were  found  on  or  adjacent  to  the  Solar  Farm  Site  or  other  Project 
components.  Phase  I occupancy  surveys  conducted  in  April  2010  detected  13  potentially-active 
nests  within  a ten  mile  radius  of  the  Solar  Farm  Site  and  red  Bluff  substation,  as  shown  on  Figure 
3.  Of  these,  nests  were  within  Joshua  Tree  National  Park  (JTNP),  with  an  additional  three  in 
steep  hills  west  and  above  Eagle  Mountain  mine,  nearly  within  the  JTNP  boundaries.  These  are 
located  either  on  BLM  lands  or  lands  owned  by  Eagle  Mountain  Mine  and  the  Kaiser 
Corporation.  The  remaining  three  potential  nests  were  located  south  of  Interstate  10  in  the 
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Chuckwalla  Mountains,  approximately  3 miles  west  and  southwest  from  the  proposed  Red  Bluff 
Substation.  One  observation  of  a golden  eagle  flyover  of  the  Chuckwalla  Valley  was  recorded 
during  these  surveys  (WRI  2010). 

Phase  II  productivity  surveys  determined  that  12  of  these  13  nests  were  inactive,  with  one  active 
but  non-reproductive  nest  located  in  the  Joshua  Tree  Wilderness  Area  approximately  5 miles 
from  the  Solar  Farm  Site  boundary  (Figure  21).  No  reproductive  nests  were  located  within  the 
10-mile  radius  of  the  Solar  Farm  Site  and  Red  Bluff  Substation  (WRI  2010). 

AMPHIBIANS 

Couch's  spadefoot  toad  (Scaphiopus  couchii)  is  a State  Species  of  Special  Concern  and 
addressed  in  the  NECO  Plan/EIS.  It  is  very  adapted  to  extremely  dry  conditions  and  spends  most 
of  its  life  in  subterranean  burrows,  emerging  for  short  periods  only  during  spring  and  summer 
rains.  It  is  typically  associated  with  ephemeral  ponds/puddles  that  persist  for  a minimum  of 
seven  days  and  contain  water  temperatures  greater  than  fifteen  degrees  Celsius.  It  breeds 
explosively  during  scarce  rainfall  from  May  through  September.  Most  breeding  occurs  during 
the  first  night  after  puddles  form.  Eggs  typically  hatch  in  less  than  one  day  and  tadpoles 
transform  in  about  one  week.  Couch's  spadefoot  toad's  diet  consists  of  invertebrates, 
specifically  termites  that  also  emerge  during  rains.  This  species  is  known  to  occur  from  the 
Sonora  Desert  in  California  across  to  Texas  and  south  into  Mexico.  In  California,  it  occurs  in  the 
southeast  region  of  California  along  the  Colorado  River  western  plains,  particularly  associated 
with  agricultural  areas  within  the  Imperial  Reservoir  Hydrological  Unit  and  Sub-basin.  The 
western  range  limit  is  located  west  of  Ford  Dry  Lake  and  east  of  Palen  Dry  Lake  approximately 
eight  miles  from  the  eastern  extent  of  the  access  road  alternative  and  eighteen  miles  from  the 
Solar  Farm  alternatives  (CDFG  2010  and  BLM  2002).  The  Study  Area,  which  is  located  within  the 
Southern  Mojave  Hydrological  Unit  and  Sub-basin,  is  disjunct  from  known  populations  of 
Couch's  spadefoot  toad  and  therefore  not  expected  to  support  this  species. 

REPTILES 

Chuckwalla  (Sauromalus  obesus)  is  addressed  in  the  NECO  Plan/EIS.  Habitat  for  this  species 
includes  areas  that  have  large  rocks  and  boulders,  similar  to  that  of  rosy  boa.  Chuckwallas  occur 
throughout  the  Mojave  and  Sonoran  Deserts  in  California,  Nevada,  Utah,  Arizona,  and  Mexico. 
They  are  found  in  appropriate  habitat  throughout  the  NECO  planning  area  (BLM  2002). 
Chuckwalla  scat  was  observed  along  Gen-Tie  Line  B1  near  Victory  Pass.  Approximately  250  acres 
of  suitable  habitat  occurs  within  the  Gen-Tie  Line  B1  Study  Area.  Three  live  chuckwallas  were 
observed  basking  in  the  rocky  slopes  south  of  the  western  access  road  to  Red  Bluff  Substation  A. 
One  observation  was  approximately  1,000  feet  south  of  the  access  road  and  the  other  two  were 
approximately  2,200  feet  south  of  the  access  road.  Another  chuckwalla  scat  was  observed  in  the 
rocky  outcrop  in  the  southeastern  portion  of  the  Red  Bluff  Substation  A Study  Area. 
Approximately  350  acres  of  suitable  habitat  occurs  within  the  Red  Bluff  Substation  A Study  Area. 
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Mojave  fringe-toed  lizard  (Uma  scoparia)  is  a State  Species  of  Special  Concern  and  addressed  in 
the  NECO  Plan/EIS.  This  species  typically  occurs  in  fine,  loose,  aeolian  sand  deposits  associated 
with  in  dunes,  dry  lakebeds,  washes,  and  sparse  shrublands  within  California  and  Arizona 
deserts.  Within  the  NECO  planning  area,  this  species  is  known  to  occur  near  Bristol  Dry  Lake, 
Cadiz  Dry  Lake,  Dale  Dry  Lake,  Rice  Valley,  Pinto  Basin,  Palen  Dry  Lake,  and  Ford  Dry  Lake  (BLM 
2002).  Several  individual  Mojave  fringe-toed  lizards  were  observed  during  ancillary  jurisdictional 
water  surveys  approximately  5 miles  east  of  the  Project  along  the  western  edge  of  Palen  Dry 
Lake.  Additional  recent  records  of  this  species  were  found  at  the  Palen  and  Genesis  solar  project 
sites  southeast  of  the  Sunlight  Study  Area  (Solar  Millennium  2009;  Genesis  Solar  2009).  The 
eastern  portion  of  the  preliminary  assessment  area  (east  of  Pinto  Wash),  supports  pockets  of 
Sonoran  desert  scrub  on  aeolian  sand  deposits  that  have  been  stabilized  by  shrub  and 
herbaceous  vegetation.  Approximately  20  acres  of  active  sand  dune  deposits,  which  are 
relatively  barren  expanses  of  moving  sand  and  do  not  support  extensive  stabilizing  vegetation, 
are  located  approximately  one  mile  east  of  the  Solar  Farm  alternatives.  These  dunes  are  located 
at  the  base  of  the  southwest-facing  bajada  below  the  Coxcomb  Mountains.  The  20  acres  of 
stabilized  and  active  sand  dunes  east  of  Pinto  Wash  are  suitable  habitat  for  Mojave  fringe-toed 
lizard.  The  Study  Area  for  the  Sunlight  and  SCE  components,  all  located  west  of  Pinto  Wash,  do 
not  support  aeolian  sand  deposits  and  therefore  are  not  expected  to  support  this  species. 

Rosy  boa  (Lichanura  trivirgata)  is  a species  protected  in  the  NECO  Plan/EIS  and  has  no  other 
special  state  of  federal  status.  The  rosy  boa  is  widely  but  sparsely  distributed  in  desert  and 
chaparral  habitats  throughout  southern  California  (CDFG  2010).  In  the  desert  it  is  typically  found 
in  areas  with  moderate  to  dense  vegetation  and  rock  cover  (CDFG  2010).  Suitable  habitat  for 
this  species  occurs  in  the  rocky  washes  (e.g..  Big  Wash)  east  of  the  Solar  Farm  alternatives  and  in 
the  rocky  foothills  of  the  surrounding  mountains.  Rosy  boas  were  not  observed  during  the 
surveys;  however,  this  species  may  occur  along  Gen-Tie  Line  B1  within  Big  Wash  (approximately 
250  acres  of  suitable  habitat),  near  Victory  Pass,  and  within  the  rock  outcroppings 
(approximately  350  acres  of  suitable  habitat)  within  the  Red  Bluff  Substation  A Study  Area. 

MAMMALS 

Palm  Springs  round-tailed  ground  squirrel  (Spermophilus  teriticaudus  chlorus)  is  listed  by 
USFWS  as  a candidate  species  and  is  covered  under  the  NECO  Plan/EIS.  Primary  habitat  for  the 
Palm  Springs  round-  tailed  ground  squirrel  includes  dunes  and  sand  hummocks  associated  with 
honey  mesquite  (Prosopis  glandulosa  var.  torreyana)  and  to  a lesser  extent  those  dunes  and 
hummocks  associated  with  creosote  bush  or  other  plant  species.  Recent  research  has 
determined  that  this  subspecies  of  the  round-tailed  ground  squirrel  is  much  more  widely 
distributed  than  previously  thought  (Federal  Register  2009).  The  chlorus  subspecies  was 
originally  thought  to  be  restricted  to  the  Coachella  Valley  and  nearby  areas,  but  has  been  found 
as  far  south  as  Imperial  County  and  as  far  north  as  Death  Valley  National  Park  (Douglas  2009). 
Although  this  subspecies  is  currently  listed  as  a candidate  species,  reviews  of  its  status  are 
ongoing  within  USFWS  due  to  this  new  information  about  its  range.  This  species  has  been 
observed  within  the  Solar  Farm  alternative  and  Gen-Tie  Line  A1  Study  Areas. 
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Nelson's  bighorn  sheep  (Ovis  Canadensis  nelsoni ) is  addressed  in  the  NECO  Plan/EIS  and  holds 
no  additional  special  status.  Bighorn  sheep  habitat  requirements  include  steep,  rugged  terrain 
used  for  escape  from  predators  and  lambing  areas,  boulder-strewn  slopes  used  for  protection 
against  the  sun  or  wind;  alluvial  fans  and/or  washes  that  may  provide  higher  quantities  and 
qualities  of  forage  than  that  found  in  the  rocky  terrain;  and  water  availability.  In  some  areas,  the 
valley  floor  could  serve  as  important  linkages  between  neighboring  mountainous  regions  and 
allow  gene  flow  to  occur  between  subpopulations  (USFWS  2000).  This  species  is  known  to  live  in 
the  mountainous  rocky  areas  of  Joshua  Tree  National  Park  west  and  northwest  of  the  Solar  Farm 
alternatives  and  in  the  Chuckwalla  Mountains  south  of  1-10.  The  bighorn  sheep  population  in  the 
Chuckwalla  area  is  estimated  at  between  25  and  50  individuals  (Epps  2004)  and  the  populations 
in  JTNP  is  estimated  at  200  individuals  throughout  the  park  (NPS  2010).  This  population  is  known 
to  cross  the  very  northern  extreme  of  the  Chuckwalla  Valley  between  Joshua  Tree  National  Park 
and  the  Coxcomb  Mountains.  Although  this  population  crosses  the  northernmost  part  of  the 
Chuckwalla  Valley,  there  is  no  evidence  that  the  valley  floor  is  used  for  movement  or  foraging 
(Cipra  2009).  The  area  most  likely  to  be  used  would  be  Pinto  Wash,  which  provides  nearly 
continuous  tree  canopy  cover  between  the  northern  and  south  portions  of  the  valley.  No 
sighting  or  tracks  of  this  species  were  observed  over  several  years  of  pedestrian  surveys 
conducted  in  the  wash  area.  During  golden  eagle  aerial  surveys  the  crew  also  noted  sightings  of 
bighorn  sheep,  particularly  lambing  areas.  Six  individual  bighorn  sheep  were  observed  at  three 
locations  within  the  ten  mile  radius  of  the  Solar  Farm  Alternatives  (Figure  21).  These  sightings 
were  not  identified  by  the  surveyors  as  lambing  areas  where  bighorn  sheep  give  birth  and 
protect  their  young.  Two  locations  were  within  JTNP  within  the  Eagle  Mountains,  and  one  in  the 
Chuckwalla  Mountains. 

American  badger  (Taxidea  taxus]  is  a State  Species  of  Special  Concern  that  inhabits  open  shrub 
areas  throughout  the  California  desert.  They  require  friable  soils  for  building  burrows  and 
sufficient  rodent  population.  Badgers  eat  small  and  medium-sized  mammals,  terrestrial  insects, 
invertebrates,  reptiles,  small  and  medium-sized  birds,  and  eggs  (CDFG  2010).  This  species  was 
observed  during  recent  surveys  about  ten  miles  southeast  of  the  Sunlight  Project  (Solar 
Millennium  2009).  One  badger  dig  was  noted  during  the  surveys  within  the  Sunlight  Study  Area. 
Suitable  habitat  for  badger  is  found  throughout  the  entire  Study  Area,  therefore  this  species  has 
a high  potential  to  occur  in  association  with  both  Sunlight  and  SCE  components. 

Odocoileus  hemionus  eremicus  (burro  deer)  is  addressed  in  the  NECO  Plan/EIS  and  holds  no 
additional  special  status.  Burro  deer  is  a subspecies  of  mule  deer  found  in  the  Colorado  Desert 
of  Southern  California.  This  species  is  most  often  associated  with  Desert  Dry  Wash  Woodland 
habitat  where  water  and  cover  are  available.  Within  the  NECO  planning  area,  they  are  primarily 
found  along  the  Colorado  River  with  some  individuals  migrating  into  other  portions  of  the  desert 
in  search  of  water  and  food  (BLM  2002).  Two  individuals  and  numerous  tracks  of  this  species 
were  observed  in  and  around  the  Red  Bluff  Substation  A Study  Area,  near  the  base  of  the 
Chuckwalla  Mountains.  Several  large  washes  with  relatively  dense  overstory  of  ironwood  and 
palo  verde  trees  occur  in  this  area.  Approximately  138  acres  of  Desert  Dry  Wash  Woodland, 
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which  may  provide  suitable  cover  for  burro  deer,  are  located  within  the  Red  Bluff  Substation  A 
Study  Area. 

Yuma  mountain  lion  {Felis  concolor  browni)  is  a NECO  Plan/EIS  species  that  is  known  to  inhabit 
the  low  mountains  and  use  the  Desert  Dry  Wash  Woodlands  in  the  Project  vicinity  following  the 
trails  of  burro  deer.  Burro  deer  typically  make  up  the  majority  of  their  diet  throughout  year 
(CDFG  2010).  Mountain  lions  in  the  Colorado  Desert  of  California  are  generally  associated  low 
mountains  and  washes  supporting  Desert  Dry  Wash  Woodland  near  Chuckwalla  Bench, 
Chuckwalla  Mountains,  Chocolate  Mountains,  Picacho  Mountains,  Milpitas  Wash,  and  Vinagre 
Wash,  primarily  in  Imperial  County  (BLM  2002).  They  are  more  common  along  the  riparian  zone 
of  the  Colorado  River  and  in  densely  vegetated  woodlands  near  the  Coachella  Canal.  Sign  of 
mountain  lion  were  not  observed  during  the  surveys  of  the  Study  Area.  Burro  deer  were 
detected  in  and  around  the  Red  Bluff  Substation  A Study  Area,  near  the  base  of  the  Chuckwalla 
Mountains.  Several  large  washes  with  relatively  dense  overstory  of  ironwood  and  palo  verde 
trees  occur  in  this  area.  Mountain  lions  may  be  attracted  to  this  area  due  to  the  presence  of 
prey  and  suitable  refuge  within  the  washes.  Additionally,  Pinto  Wash  may  serve  as  a suitable 
movement  corridor  for  mountain  lions  (Figures  7 and  8).  Pinto  Wash  averages  approximately 
1,000  feet  wide  and  occupies  approximately  900  acres  within  the  preliminary  assessment  Study 
Area.  Although  this  species  was  not  detected  during  the  Project  surveys,  it  has  a moderate 
potential  to  occur  within  the  previously  described  portions  of  the  Study  Area. 

Colorado  Valley  woodrat  (Neotoma  albigula  venusta)  is  addressed  in  the  NECO  Plan/EIS 
species  and  holds  no  additional  special  status.  This  species  is  a California  subspecies  of  white- 
throated  woodrat  (Neotoma  albigula)  that  occurs  in  Arizona.  This  species  is  found  in  low-lying 
desert  areas  (washes  and  rock  outcroppings)  with  beavertail  cactus  (Opuntia  basilaris)  and 
mesquite  (Prosopis  sp.)  (BLM  2002).  A different  species  of  woodrat,  desert  woodrat  (Neotoma 
lepida)  was  incidentally  detected  during  baseline  small  mammal  trapping  surveys  within  the 
Solar  Farm  Study  Area,  suggesting  that  the  Colorado  Valley  woodrat  is  not  present  within  this 
area.  Flabitat  more  suitable  for  the  Colorado  Valley  woodrat  occurs  along  the  northern  bajada  of 
the  Chuckwalla  Mountains.  This  species  has  a moderate  potential  to  occur  within  the  SCE  Study 
Area. 

Eleven  bat  species  potentially  occur  within  the  Study  Area  (Table  9;  Brown  2010).  Five  of  these 
species  are  State  Species  of  Special  Concern  including  California  leaf-nosed  bat  (Macrotus 
californicus),  western  mastiff  (Eumops  perotis  calif ornicus),  pocketed  free-tailed  bat 
(Nyctinomops  femorosaccus),  pallid  bat  (Antrozous  pallidus),  and  Townsend's  big-eared  bat 
(Plecotus  townsendii).  Southern  yellow  bat  (Laslurus  xanthinus)  is  a proposed  State  Species  of 
Special  Concern  and  potentially  occurs  within  the  Study  Area.  Mexican  free-tailed  bat  (Tadarida 
brasiliensis),  big  brown  bat  (southern  California  population,  Eptesicus  fuscus  pallidus),  hoary  bat 
(Lasiurus  cinereus),  California  myotis  (Myatis  californicus),  and  western  pipistrelle  (Parastrellus 
hesperus)  are  non-special  status  species  with  the  potential  to  occur  within  the  Study  Area. 
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Table  9.  Bat  Species  Potentially  Occurring  within  the  Study  Area 


Species 

Status 

State  Federal 

FAMILY  PHYLLOSTOMIDAE  (LEAF-NOSED  BATS) 

Macrotus  californicus 

California  leaf-nosed  bat 

SSC 

FSOC 

FAMILY  MOLOSSIDAE  (FREE-TAILED  BATS) 

Eumops  perotis 

Western  mastiff  bat 

SSC 

FSOC 

Nyctinomops  femorosaccus 

Pocketed  free-tailed  bat 

SSC 

- 

Tadarida  brasiliensis 

Mexican  free-tailed  bat 

- 

- 

FAMILY  VESPERTILIONIDAE  (MOUSE-EARED  BATS) 

Antrozous  pallidus 

Pallid  bat 

SSC 

- 

Corynorhinus  townsendii 

Townsend's  big-eared  bat 

SSC 

FSOC 

Eptesicus  fuscus  pallidus 

Big  brown  bat  (So.  CA) 

- 

- 

Lasiurus  cinereus 

Hoary  bat 

- 

- 

La  slums  xanthinus 

Southern  yellow  bat 

p 

- 

Myotis  californicus 

California  myotis 

- 

- 

Parastrellus  Hesperus 

Western  pipistrelle 

- 

- 

SSC  - California  Department  of  Fish  and  Game,  Mammal  of  Special  Concern  or  Sensitive  Species  (MSSC) 

FSOC  - Former  Candidate  (Category  2)  for  listing  under  U.S.  Endangered  Species  Act;  Species  of  Concern 
P - Proposed  for  addition  to  CDFG,  MSSC  list 
E - Listed  under  FESA  as  Endangered 


Pallid  bats  and  western  pipistrelles  roost  in  small  rocks  on  the  ground.  Suitable  habitat  for  these 
species  occurs  within  approximately  250  acres  of  the  Gen-Tie  Line  B1  Study  Area  (Big  Wash  and 
in  the  vicinity  of  Victory  Pass)  and  350  acres  of  the  Red  Bluff  Substation  A (rocky  outcrops 
situated  along  the  base  of  the  Chuckwalla  Mountains).  Desert  dry  wash  (microphyll)  woodland 
areas  have  been  documented  as  important  habitat  to  several  bat  species  (Brown  2010).  Hoary 
bats  will  roost  in  palo  verde  trees  and  ironwoods.  During  the  warmer  months,  California  leaf- 
nosed bats  night  roost  in  ironwood  trees  between  foraging  bouts.  Desert  dry  wash  woodland 
vegetation  attracts  foraging  bats  due  to  increased  insect  concentration.  This  is  especially  true 
for  California  leaf-nosed  bats  and  pallid  bats  (both  State  Species  of  Special  Concern)  that  feed  on 
large  arthropods  which  they  glean  off  of  the  foliage.  The  acreage  of  Desert  Dry  Wash  Woodland 
associated  with  the  Study  Area  is  found  in  Tables  3 and  4.  Roosts  for  California  leaf-nosed  bats 
and  pallid  bats  have  been  identified  in  existing  mines  in  the  Eagle  and  Coxcomb  Mountains.  The 
entire  Study  Area  could  be  used  for  foraging  by  bats. 
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3.7  Sensitive  Habitats 

Sensitive  habitats  discussed  in  this  report  include: 

• Plant  communities  listed  as  sensitive  by  BLM,  CDFG  and  other  resources  agencies,  or 
listed  in  the  NECO  plan  are  described  in  Section  3.2, 

• USFWS-designated  critical  habitat  (CHU)  for  a listed  species, 

• Areas  of  Critical  Environmental  Concern  (ACECs),  Desert  Wildlife  Management  Areas 
(DWMAs),  or  other  special  designations  by  the  BLM,  and 

• Wildlife  movement  corridors. 

The  NECO  Plan/EIS  designates  Desert  Dry  Wash  Woodland  habitats  as  a sensitive  habitat  subject 
to  3:1  mitigation  for  any  disturbance  within  that  habitat.  The  Sunlight  Study  Area  supports 
Desert  Dry  Wash  Woodland  in  the  large  central  drainage  (Pinto  Wash),  in  one  narrow  drainage 
along  the  edges  of  the  Solar  Farm  alternatives,  and  within  the  Gen-Tie  Line  alternatives  (Figures 
8 and  9).  The  SCE  Study  Area  supports  Desert  Dry  Wash  Woodland  located  in  washes  that  flow 
north  from  the  Chuckwalla  Mountains  (Figure  10).  Acreages  of  these  sensitive  vegetation 
communities  are  found  in  Tables  3 and  4. 

The  Solar  Farm  alternatives  are  not  located  within  a DWMA  or  CHU.  However,  three  of  the  four 
Gen-Tie  Line  alternatives  are  partially  located  within  the  Chuckwalla  DWMA  and  all  four  are 
partially  located  within  the  Chuckwalla  CHU  (Figure  2).  The  Red  Bluff  substation,  distribution  line 
and  access  road  are  not  located  within  the  boundaries  of  a Wilderness  Area;  however,  they  are 
located  within  the  Chuckwalla  DWMA  and  CHU  (Figure  2).  The  telecommunications  site  is  not 
within  an  ACEC,  Wilderness  Area,  DWMA,  or  CHU. 

Pinto  Wash,  which  is  located  east  of  the  Solar  Farm  Alternatives  in  the  central  part  of  the 
preliminary  assessment  Study  Area,  may  provide  a movement  corridor  for  numerous  large 
mammal  species  including  several  special  status  species  including  mountain  lion,  bighorn  sheep, 
and  burro  deer  (Figures  7 and  8).  Pinto  Wash  averages  approximately  1,000  feet  wide  and 
occupies  approximately  900  acres  within  the  preliminary  assessment  Study  Area. 
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Tasha  LaDoux 
74485  National  Park  Drive 
Twentynine  Palms,  CA  92277-3597 
Phone:  (760)  367-5502 
Fax:  (760)  367-6392 

National  Parks  Conservation  Association 
Mike  Cipra,  California  Desert  Program  Manager 
61325  Twentynine  Palms  Flighway,  Suite  B 
Joshua  Tree,  CA  92252 

Rancho  Santa  Ana  Botanical  Garden  (RSABG) 

1500  North  College  Avenue 
Claremont,  CA  91711-3157 
Phone:  (909)  625-8767 
Fax:  (909)  626-7670 

Illinois  Natural  History  Program 

Marlis  Douglas,  Principal  Investigator  for  round-tailed  ground  squirrel  genetic  studies 
Commissioned  by  the  USFWS  Carlsbad  Office 
Date  not  yet  published 
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Appendix  A 


Plant  List  from  Desert  Sunlight  Surveys 


Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Abronia  villosa 

sand  verbena 

Nyctaginaceae 

X 

X 

X 

X 

X 

X 

Acacia  greggii 

catcla\w  acacia 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

Achyronychia  cooperi 

frost  mat 

Caryophyllaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Allionia  incarnata 

windmills 

Nyctaginaceae 

X 

X 

X 

X 

X 

Ambrosia  dumosa 

burro  bush 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Ambrosia  ilicifolia 

Asteraceae 

X 

X 

Amsmckia  tessellatta 

fiddleneck 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Antirrhinum  filipes 

twining 

snapdragon 

Scrophulariaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Argemone  munita 

prickly  poppy 

Papaveraceae 

X 

Aristida  adscensionis 

six-weeks  three 
awn 

Poaceae 

X 

Aristida  purpurea 

three  awn 

Poaceae 

X 

X 

X 

X 

Asclepias  erosa 

desert  milkweed 

Asclepiadaceae 

X 

X 

X 

X 

X 

Asclepias  subulata 

rush  milkweed 

Asclepiadaceae 

X 

X 

X 

X 

X 

X 

Atrichoseris  platyphylla 

gravel  ghost 

Asteraceae 

X 

X 

X 

X 

Atriplex  polycarpa 

Chenopodiaceae 

X 

Bebbia  juncea 

sweetbush 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Brandegea  bigelovii 

brandegea 

Cucurbitaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Brassica  tournefortii* 

Asian  mustard 

Brassicaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Bromus  madritensis 
rubens* 

red  brome 

Poaceae 

X 

X 

Calycoseris  wrightii 

white-tack  stem 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Calyptridium  monandrum 

Portulacaceae 

X 

Camissonia  boothii 

Booth's  primrose, 

woody 

bottlewasher 

Onagraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Camissonia  boothii 

Onagraceae 

X 

Q 


Q 


Q 


o 


Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

desertorum 

Camissonia  brevipes 

golden  evening 
primrose 

Onagraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Comissonia  californica 

Onagraceae 

X 

X 

X 

X 

X 

Camissonia 

chamaenerioides 

Onagraceae 

X 

Camissonia  claviformis 

brown-eyed 
evening  primrose 

Onagraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Camissonia  pallida 

Onagraceae 

X 

X 

Camissonia  refracta 

narrow-leafed 

suncup 

Onagraceae 

X 

X 

X 

X 

X 

X 

CASTELA  EMORY! 

CRUCIFIXION 

THORN 

Simaroubaceae 

X 

X 

X 

X 

Cercidium  floridium 

palo  verde 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Chaenactis  carphoclinia 

pebble 

pincushion 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Chaenactis  fremontii 

desert  pincushion 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Chaenactis  stevioides 

stevia  pincushion 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

Chamaesyce  setiloba 

Euphorbiaceae 

X 

X 

X 

X 

Chamaesyce  polycarpa 

Euphorbiaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Chenopodium  murale 

pigweed 

Chenopodiaceae 

X 

X 

X 

X 

X 

X 

Chenopodium  sp. 

Chenopodiaceae 

X 

Chorizanthe  brevicornu 

brittle 

spineflower 

Polygonaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Chorizanthe  corrugata 

Polygonaceae 

X 

X 

X 

X 

X 

Chorizanthe  rigida 

spiny-herb 

Polygonaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

COLUBRINA  CALIFRONICA 

LAS  ANIMAS 
COLUBRINE 

Rhamnaceae 

X 

CORYPHANTHA  VIVIPARA 

FOXTAIL  CACTUS 

Cactaceae 

X 

X 

Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Crassula  cornata 

Crassulaceae 

X 

Croton  californicus 

California  croton 

Euphorbiaceae 

X 

X 

Cryptantha  angustifolia 

narrow  leaved 
forget  me  not 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cryptantha  barbigera 

bearded  forget 
me  not 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Cryptantha  dumetorum 

flexuous  forget 
me  not 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cryptantha  maritima 

white  haired 
forget  me  not 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cryptantha  nevadensis 

Nevada  forget  me 
not 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Cryptantha  pterocarya 

wing  nut  forget 
me  not 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Cryptantha  sp. 

Boraginaceae 

X 

X 

X 

X 

X 

X 

Cucurbita  palmata 

coyote  melon 

Cucurbitaceae 

X 

Cuscuta  denticulata 

dodder 

Cuscutaceae 

X 

X 

X 

X 

X 

X 

Cynanchum  utahense 

Utah  cynanchum 

Asclepiadaceae 

X 

X 

Cynodon  dactylon* 

burmuda  grass 

Poaceae 

X 

X 

Dactylis  glomerata* 

orchard  grass 

Poaceae 

Dalea  mollissima 

silky  dalea 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Datura  discolor 

Solanaceae 

X 

X 

X 

X 

Datura  wrightii 

Jimson  weed 

Solanaceae 

X 

X 

X 

X 

Descurainia  pinnata 

tansy  mustard 

Brassicaceae 

X 

X 

X 

X 

X 

Dimorphotheca  sinuata 

Asteraceae 

X 

DITAXIS  CALIFORNICA 

CALIFORNIA 

DITAXIS 

Euphorbiaceae 

X 

X 

X 

X 

X 

DitaxIs  lanceolata 

Euphorbiaceae 

X 

X 

X 

X 

X 

X 

X 

X 

DItaxis  neomexicana 

Euphorbiaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Q 


Q 


Q 


Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Dithyrea  californica 

spectacle  pod 

Brassicaceae 

X 

X 

X 

X 

X 

X 

X 

Echinocactus  polycephalus 

cottontop 

Cactaceae 

X 

X 

X 

X 

Echinocereus  engelmannii 

hedgehog  cactus 

Cactaceae 

X 

X 

X 

X 

X 

Emmenanthe  pendulifloro 

whispering  bells 

Hydrophyllaceae 

X 

X 

Encelia  farinosa 

brittlebush 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Encelia  frutescens 

rayless  encelia 

Asteraceae 

X 

X 

X 

X 

X 

X 

Ephedra  nevadensis 

mormon  tea 

Ephedraceae 

X 

Eremalche  exilis 

Malvaceae 

X 

X 

Eremalche  rotundifolia 

desert  five-spot 

Malvaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Eriogonum  deflexum 

Polygonaceae 

X 

Eriogonum  inflatum 

desert  trumpet 

Polygonaceae 

X 

X 

X 

X 

X 

X 

X 

Eriogonum  sp. 

Polygonaceae 

X 

X 

X 

X 

X 

X 

X 

Eriogonum  thomasii 

Polygonaceae 

X 

X 

X 

X 

X 

X 

Eriogonum  reniforme 

Polygonaceae 

X 

X 

X 

X 

X 

X 

X 

Erioneuron  pulchelium 

fluff  grass 

Poaceae 

X 

X 

X 

X 

Eriophyilum  wallacei 

Wallace's  woolly 
daisy 

Asteraceae 

X 

X 

X 

X 

Erodium  cicutarium 

cranes  bill 

Geraniceae 

X 

X 

X 

X 

X 

X 

X 

X 

Erodium  texanum 

Texas  filaree 

Geraniceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Eschscholzia  minutifiora 

small-flowered 
desert  poppy 

Papaveraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Eschschoizia  sp. 

Papaveraceae 

X 

X 

X 

X 

X 

X 

Eucrypta  chrysanthemifoiia 

Hydrophyllaceae 

X 

X 

Eucrypta  micrantha 

Hydrophyllaceae 

X 

X 

X 

X 

X 

X 

X 

Fagonia  laevis 

fagonia 

Zygophyllaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Fagonia  pochyacantha 

fagonia 

Zygophyllaceae 

X 

X 

X 

X 

Ferocactus  cyiandraceus 

barrel  cactus 

Cactaceae 

X 

X 

X 

X 

X 

Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Filago  depressa 

Asteraceae 

X 

X 

X 

X 

Fouquieria  splendens 

ocotillo 

Fouguieriaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Geraeo  canescens 

desert  sunflower 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Gilia  brecciarum 

Polemoniaceae 

X 

X 

GiFia  sp. 

gilia 

Polemoniaceae 

X 

X 

X 

Gilia  latifolia 

broad  leaved  gilia 

Polemoniaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Gilia  stellata 

star  gilia 

Polemoniaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Guillenia  lasiophylla 

mustard 

Brassicaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Hesperocallis  undulata 

desert  lily 

Liliaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Fiibuscus  denudatus 

desert  hibiscus 

Malvaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Hordeum  murinum* 

Poaceae 

X 

Hymenoclea  salsola 

cheesebush 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Fiyptis  emoryii 

desert  lavender 

Lamiaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Isomeris  arborea 

bladderpod 

Capparaceae 

X 

X 

Justicia  caiif arnica 

chuparosa 

Scrophulariaceae 

X 

X 

X 

X 

X 

X 

Koeberlinia  spinosa  spp. 
Tenuispina 

crown-of-thorns 

Koeberliniaceae 

X 

Krameria  erecta 

Krameriaceae 

X 

X 

X 

X 

X 

Krameria  gray! 

white  rhatany 

Krameriaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Lactura  serriola  * 

Asteraceae 

X 

X 

Larrea  tridentata 

creosote  bush 

Zygophyllaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Lepidium  fremontii 

desert  alyssum 

Brassicaceae 

X 

X 

X 

Lepidium  lasicocarpum 

peppergrass 

Brassicaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Linanthus  jonesii 

linanthus 

Polemoniaceae 

X 

X 

X 

X 

X 

Loeseliastrum  matthewsii 

desert  calico 

Polemoniaceae 

X 

X 

X 

X 

X 

X 

Lotus  strigosus 

stiff  hair  lotus 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Lupinus  arizonicus 

lupine 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Lycium  andersonii 

wolfberry 

Solanaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Lycium  pallidum 

pallid  box  thorn 

Solanaceae 

X 

X 

Malacothrix  glabrata 

desert  dandelion 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Mammalaria  sp. 

fishhook  cactus 

Cactaceae 

X 

X 

X 

X 

X 

X 

Mammalaria  tetrancistra 

fishhook  cactus 

Cactaceae 

X 

X 

X 

X 

Marina  parry! 

Parry's  false 
prairie  clover 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

Mentzelia  albicaulis  or 
obscura 

white-stemmed 

stickleaf 

Loasaceae 

X 

X 

X 

X 

X 

X 

X 

Mentzelia  involucrata 

sand  blazing  star 

Loasaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Mimulis  bigelovii 

Bigelow's 

monkeyflower 

Scrophulariaceae 

X 

X 

X 

X 

X 

MIrabilis  bigelovii 

wishbone  plant 

Nyctaginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Mohavea  confertiflora 

ghost  flower 

Scrophulariaceae 

X 

X 

X 

X 

X 

Monoptilon  bellioides 

desert  star 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Nama  demissum 

purple  mat 

Hydrophyilaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Nama  pusillum 

Hydrophyllaceae 

X 

X 

X 

X 

X 

X 

X 

Nemacladus  rubescens 

Campanulaceae 

X 

X 

X 

X 

X 

Nerium  oleander 

oleander 

Apocynaceae 

X 

X 

Nicotiana  obtusifolla 

coyote  tobacco 

Solanaceae 

X 

X 

X 

Oenothera  deltoides 

dune  evening 
primrose 

Onagraceae 

X 

Oligomeris  linifolia 

Resedaceae 

X 

X 

X 

X 

X 

X 

’ X 

Olneya  tesota 

Ironwood 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0 punt  la  sp. 

Cactaceae 

X 

Opuntia  basilaris  basilaris 

beavertail  cactus 

Cactaceae 

X 

X 

X 

X 

X 

X 

Opuntia  echinocarpa 

golden  cholla 

Cactaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Opuntia  ramosissima 

pencil  cholla 

Cactaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Orobanche  cooperi 

broomrape 

Orobanchaceae 

X 

• 

Palafoxia  arida 

Spanish  needles 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Parietaria  hespera 

Urticaceae 

X 

Pectocarya  heterocarpa 

Boraginaceae 

X 

X 

X 

X 

X 

Pectocarya  penicillata 

Boraginaceae 

X 

X 

X 

X 

Pectocarya  peninsularis 

Boraginaceae 

X 

X 

X 

Pectocarya  platycarpa 

broad-nutted 

combbur 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Pectocarya  recurvata 

broad-nut 

combseed 

Boraginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pectocarya  sp. 

Boraginaceae 

X 

X 

Perityle  emoryi 

Emory's  rocket 
daisy 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Petalonyx  thurberi 

sandpaper  plant 

Loasaceae 

X 

X 

Peucephyllum  schottii 

pygmy-cedar 

Asteraceae 

X 

X 

X 

Phacelia  crenulata 

notch-leaf 

phacelia 

Hydrophyllaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Phacelia  distans 

lace  leaf  phacelia 

Hydrophyllaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Phacelia  neglecta 

Hydrophyllaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Phoradendron  californicum 

desert  mistletoe 

Visaceae 

X 

X 

X 

X 

X 

X 

Physalis  crassifolia 

thick  leaved 
ground  cherry 

Solanaceae 

X 

X 

X 

X 

Plagiobothrys  sp. 

Boraginaceae 

X 

X 

X 

Plantago  ovata 

woolly  plantain 

Plantaginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Pleuraphis  rigida 

biggalleta  grass 

Plantaginaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Porophyllum  gracile 

odora 

Asteraceae 

X 

X 

X 

X 

PROBOSCIDEA 

ALTHEAEFOLIA 

UNICORN  PLANT 

Martyniaceae 

X 

X 

X 

Q 


Q 


Q 


o 


Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Prosopis  glandulosa 

honey  mesquite 

Fabaceae 

X 

Psathyrotes  ramosissima 

velvet  turtleback 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

Psorothamnus  emoryi 

dye  plant 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Psorothamnus  schotti 

Schott's 

indigobush 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

X 

Psorothamnus  spinosus 

smoke  tree 

Fabaceae 

X 

X 

X 

X 

X 

X 

X 

Pulchea  sericea 

arrow  plant 

Asteraceae 

X 

Rafinesquia  neomexicana 

desert  chicory 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Satazaria  mexicana 

paper-bag  bush 

Lamiaceae 

X 

X 

X 

Salsola  tragus 

Russian  thistle, 
tumbleweed 

Chenopodiaceae 

X 

Salvia  columbariae 

chia 

Lamiaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Sarcostemma  cynanchoides 

climbing 

milkweed 

Asclepiadaceae 

X 

X 

X 

X 

X 

X 

X 

Sarcostemma  hirtellum 

trailing  townula 

Asciepiadaceae 

X 

Schismus  arabicus* 

Poaceae 

X 

X 

X 

Schismus  barbatus* 

mediterranean 

grass 

Poaceae 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Senecio  mohavensis 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

Senna  armata 

Spiny  senna 

Fabaceae 

X 

X 

X 

Simmondsia  chinensis 

jojoba 

Simmondsiaceae 

X 

X 

X 

X 

X 

X 

Sisymbrium  irio 

London  rocket 

Brassicaceae 

X 

X 

Sphaeralcea  angustifolia 

Malvaceae 

X 

X 

Sphaeralcea  ambigua 

globe  mallow 

Malvaceae 

X 

X 

X 

X 

X 

X 

X 

Stephanomeria  pauciflora 

Asteraceae 

X 

X 

X 

X 

X 

X 

X 

X 

Streptanthella  longirostris 

mustard 

Brassicaceae 

X 

X 

X 

X 

X 

X 

Stillingia  linearifolia 

linear  leaved 
stillingia 

Euphorbiaceae 

X 

Scientific  Name 

Common  Name 

Family 

Solar 

Farm 

(northern 

region) 

Solar 

Farm 

(southern 

region) 

Gen- 

Tie 

A1 

Gen- 

Tie 

A2 

Gen- 

Tie 

B1 

Gen- 

Tie 

B2 

Telecom 

site 

Red  Bluff 
Substation 
A (east) 

Red  Bluff 
Substation 
B (west) 

Red  Bluff 
Substation 
Access  Road 
(both 

alternatives) 

Stillingia  spinulosa 

Euphorbiaceae 

X 

X 

X 

X 

Tamarix  aphyll* 

tamarisk 

Tamaricaceae 

X 

Thysanocarpus  curvipes 

fringepod 

Brassicaceae 

X 

X 

X 

Tiquilia  plicata 

tequilia 

Boraginaceae 

X 

X 

X 

X 

Tidestromia  oblongifolia 

Amaranthaceae 

X 

X 

X 

Trichoptilium  incisum 

yellowhead 

Asteraceae 

X 

X 

X 

X 

X 

X 

Trixis  californica 

Asteraceae 

X 

X 

X 

X 

Vulpia  bromoides 

Poaceae 

X 

X 

X 

X 

X 

X 

Vulpia  octoflora  var. 
octoflora 

Poaceae 

X 
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o 
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Appendix  B 


Wildlife  List  from  Desert  Sunlight  Surveys 


c 
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Common  Name 

Scientific  Name 

Sign 

BIRDS 

American  avocet 

Recurvirostra  americana 

0,  V 

American  Kestrel 

Falco  sparverius 

0 

American  Robin 

Turdus  migratorius 

0 

American  White  Pelican 

Pelecanus  erythrorhynchos 

0 

Anna's  Hummingbird 

Calypte  anna 

0 

Ash-throated  Flycatcher 

Myiarchus  cinerascens 

0,v 

Barn  Swallow 

Hirundo  rustica 

0 

Black-crowned  Night  Heron 

Nycticorax  nycticorax 

0 

Black-tailed  Gnatcatcher 

Polioptila  melanura 

0,  V 

Black-throated  Sparrow 

Amphispiza  bilineata 

0,  V 

Black-throated  Gray  warbler 

Dendroica  nigrescens 

0,  V 

Blue-gray  Gnatcatcher 

Polioptila  caerulea 

0,  V 

Brewer's  Blackbird 

Euphagus  cyanocephalus 

0,  V 

Brewer's  Sparrow 

Spizella  breweri 

0 

Bullock's  Oriole 

Icterus  bullock! I 

0,  V 

burrowing  owl 

Athene  cunicularla 

0 

Common  Poorwill 

Phalaenoptilus  nuttallil 

0 

Common  Raven 

Corvus  corax 

o,v 

Costa's  Hummingbird 

Calypte  costae 

o 

Egret 

Egretta  sp. 

0 

ferruginous  hawk 

Buteo  regalis 

0 

Gambel's  Quail 

Callipepla  gambelii 

0,  V 

Greater  Roadrunner 

Geococcyx  californlanus 

0 

Great-tailed  Grackle 

Quiscalus  mexicanus 

0,  V 

Horned  Lark 

Eremophila  alpestris 

0,v 

House  Finch 

Carpodacus  mexicanus 

0,  V 

House  Wren 

Troglodytes  aedon 

o,v 

Killdeer 

Charadrius  vociferous 

0 

Lark  Sparrow 

Chondestes  grammacus 

0 

LeConte's  thrasher 

Toxostoma  lecontei 

0,  V 

Lesser  Goldfinch 

Spin  us  psaltria 

0 

Lesser  Nighthawk 

Chordeiles  minor 

0 

Loggerhead  Shrike 

Lanius  ludovicianus 

o 

Merlin 

Falco  columbarius 

0 

Mourning  Dove 

Zenaida  macroura 

0,v 

Northern  Flicker 

Claptes  auratus 

0 

northern  harrier 

Circus  cyaneus 

0 

Northern  Mockingbird 

Mimus  polyglottos 

0,  V 

Northern  Rough-winged  Swallow 

Stelgidopteryx  serripennis 

0 

Osprey 

Pandlon  haliaetus 

0 

Phainopepla 

Phainopepla  nitens 

0 

prairie  falcon 

Falco  mexicanus 

0 

Red-tailed  Hawk 

Buteo  jamaicensis 

o,v 

Rock  Wren 

Salpinctes  obsoletus 

0,  V 

sage  thrasher 

Oreoscoptes  montanus 

0 

Say's  Phoebe 

Sayonaris  nigricans 

0 

Sharp-shinned  Hawk 

Accipiter  striatus 

0 

Swainson's  hawk 

Buteo  swainsonii 

0 

Tree  Swallow 

Tachycineta  bicolor 

0 

Turkey  Vulture 

Cathartes  aura 

0 

Verdin 

Auriparus  f!a  vi  ceps 

0 

Common  Name 

Scientific  Name 

Sign 

Violet-green  Swallow 

Tachycineta  thalassina 

0 

Western  Kingbird 

Tyraannus  verticalis 

0,v 

Western  Meadowlark 

Sturnella  neglecta 

0,  V 

White-crowned  Sparrow 

Zonotrichia  leucophrys 

o,v 

white-throated  sparrow 

Zonotrichia  albicollis 

0,  V 

White-throated  Swift 

Aeronautes  saxatalis 

0 

Wilson’s  Warbler 

Wilsonia  pusilla 

0 

Yellow-rumped  Warbler 

Dendroica  coronata 

0,  V 

REPTILES 

desert  tortoise 

Gopherus  agassizii 

0,B,  T,  S,  C 

chuckwalla 

Sauromalus  obesus 

0,  S 

Mojave  fringe-toed  lizard 

Uma  scoparia 

0 

zebra-tailed  lizard 

Callisaurus  draconoides 

0 

western  whiptail 

Cnemidophorus  tigris 

0 

side-blotched  lizard 

Uta  stansburiana 

0 

desert  iguana 

Dipsosaurus  dorsalis 

0,  s 

desert  horned  lizard 

Phrynosoma  platyrhinos 

o,s 

long-nosed  leopard  lizard 

Gambelia  wislizenii 

o 

sidewinder 

Crotius  cerastes 

0 

coachwhip 

Masticophis  flagellum 

0 

southern  sagebrush  lizard 

Sceloporus  graciosus  vandenburgianus 

0 

speckled  rattlesnake 

Crotalus  mitchelli 

0 

gopher  snake 

Pituophis  melanoleucus 

0 

western  patch-nosed  snake 

Salvadora  hexalepis 

0 

Long-tailed  Brush  Lizard 

Urosaurus  graciosus 

0 

western  shovel-nosed  snake 

Chionactis  occipitalis 

0 

California  kingsnake 

Lampropeltis  getula  californiae 

0 

MAMMALS 

black-tailed  jackrabbit 

Lepus  californicus 

0,T,  S 

white-tailed  antelope  ground  squirrel 

Ammospermophilus  leucurus 

0 

coyote 

Canis  latrans 

T,s 

desert  cottontail 

Sylvilagus  audubonii 

0,T,S 

burro  deer 

Odocoileus  hemlonus  eremicus 

0,  T,  S 

Palm  Spring  round-tailed  ground  squirrel 

Spermophilus  teriticaudus  chlorus 

0 

American  badger 

Taxidea  taxus 

B 

Desert  kit  fox 

Vulpes  macrotis  arsipus 

B 

Long-tailed  Pocket  Mouse 

Chaetodipusformosus 

0 

Merriam’s  Kangaroo  Rat 

Dipodomys  merriami 

0,  B 

Desert  Woodrat 

Neotoma  lepida 

0,  B 

Spiny  Pocket  mouse 

Perognathus  spinatus 

0 

Little  Pocket  Mouse 

Perognathus  longimembris 

0 

0 - Observed  Directly  T - T racks 

B- Burrow  V- Vocalization 

S - Scat 
C-  Carcass 

o 
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1.0  Purpose  and  Introduction 

The  desert  tortoise  (Gopherus  agassizii)  is  a federally  and  state-listed  threatened  species  known  to 
inhabit  the  Proposed  Action  location  and  immediately  surrounding  areas.  The  purpose  of  this  Desert 
Tortoise  Translocation  Plan  is  to  describe  the  translocation  effort  for  the  Proposed  Action.  The  goals  of 
this  plan  are  to: 

1.  Translocate  desert  tortoises  from  the  Solar  Farm  Site  and  Red  Bluff  Substation  to  identified 
recipient  sites; 

2.  Minimize  take  of  desert  tortoises  from  project  activities;  and 

3.  Implement  a long-term  monitoring  program  within  recipient  and  control  sites  to  track  the 
effectiveness  of  the  translocation  effort. 

The  Proposed  Action  includes  the  PV  generating  facility  (Solar  Farm  Site)  and  generation  interconnection 
transmission  line  (Gen-Tie  Line)  to  be  constructed  by  Desert  Sunlight  Floldings  and  the  Red  Bluff 
Substation  and  related  project  components  to  be  constructed  and  administered  by  Southern  California 
Edison  (SCE). 

Desert  Sunlight  Floldings,  LLC  (Desert  Sunlight  Floldings)  proposes  to  construct  and  operate  a 550- 
megawatt  (MW)  nominal  capacity  alternating  current  (AC)  solar  photovoltaic  (PV)  energy-generating 
project  known  as  the  Desert  Sunlight  Solar  Farm  (DSSF  or  Project).  The  site  proposed  for  the  Solar  Farm 
Site,  most  of  the  corridor  for  the  Proposed  Action's  220-kilovolt  (kV)  Gen-Tie  Line,  and  the  potential  site 
being  considered  for  a new  substation  would  be  located  on  lands  administered  by  the  U.S.  Department 
of  Interior  (DOI),  Bureau  of  Land  Management  (BLM)  Palm  Springs-South  Coast  Field  Office.  Remaining 
lands  along  the  Gen-Tie  Line  are  owned  by  the  Metropolitan  Water  District  (MWD). 

The  Proposed  Action  also  Includes  development  of  a new  500-  to  220-  (500/220-)  kV  substation 
(referred  to  here  as  the  Red  Bluff  Substation),  where  the  Project  would  interconnect  with  the  SCE 
regional  transmission  system  Devers-Palo  Verde  I (DPV  I)  transmission  line.  The  Red  Bluff  Substation  and 
associated  SCE  project  components  (access  roads,  distribution  line,  and  telecommunications  site)  are 
included  as  part  of  the  Proposed  Action  for  planning  and  environmental  considerations  and  it  would  be 
constructed,  owned,  and  operated  by  SCE. 
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2.0  Estimated  Numbers  of  Desert  Tortoise 

The  Biological  Resources  Technical  Report  for  the  Desert  Sunlight  Solar  Farm  (Ironwood  Consulting, 
2010)  provides  detailed  information  on  methods  used  to  determine  the  estimated  number  of  desert 
tortoises  that  could  be  translocated  during  the  Proposed  Action.  All  surveys  and  analysis  were 
conducted  between  2008  and  2010  using  current  protocols  and  statistical  methods  (USFWS  2010). 

Reliable  estimates  of  desert  tortoise  densities  for  the  region  surrounding  the  Action  Area  were  not 
available  prior  to  conducting  Project  surveys.  Results  of  range-wide  sampling  provided  limited 
information  on  densities  recorded  for  the  Eastern  Colorado  Recovery  Unit,  which  can  vary  widely 
throughout  the  recovery  unit,  and  USFWS  has  recommended  against  inferring  the  meaning  of  these 
data  until  the  data  can  be  further  analyzed  (USFWS  2008).  USFWS  has  concluded  that  too  few  study 
plots  and  transects  have  been  conducted  in  this  region  for  confident  analysis,  but  that  the  ratio  of 
carcasses  to  live  animals  found  in  recent  range-wide  sampling  was  low,  which  may  indicate  a relatively 
stable  population.  Density  estimates  from  range-wide  sampling  between  2001  and  2005  indicate  the 
estimates  of  desert  tortoise  density  for  the  entire  Eastern  Colorado  Recovery  Unit  of  between  3 and  15 
animals  per  square  kilometer,  with  estimates  varying  greatly  between  years  (USFW5  2008). 

2.1  Solar  Farm  Site  and  Gen-Tie  Line 

Solar  Farm  Site 

Both  distribution  and  abundance  are  described  for  the  Solar  Farm  Site.  Desert  tortoise  sign  was  found  at 
multiple  locations  within  the  Solar  Farm  Site,  but  was  not  distributed  evenly  (Figure  1).  Active  desert 
tortoise  sign  observed  within  the  Solar  Farm  Site  included  live  tortoises,  active  burrows,  recent  scat,  and 
mating  rings.  Two  concentrations  of  active  tortoise  sign  are  located  within  the  Solar  Farm  Site.  The 
concentration  in  northwest  contained  four  observations  of  live  tortoise,  while  the  concentration  in  the 
southwest  contained  two  observations  of  live  tortoises.  Outside  these  concentrations,  relatively  few  sign 
(including  active,  inactive,  or  historic  sign  such  as  older  carcasses)  were  found.  In  total,  six  live  desert 
tortoises  and  twenty-two  active  burrows  were  observed  within  the  boundaries  of  the  Solar  Farm  Site 
during  these  surveys  (Figure  1). 

Gen-Tie  Line 

Presence  of  active  desert  tortoise  sign  along  the  Gen-Tie  Line  is  noted,  but  abundance  and  distribution 
are  not  described  in  detail  because  translocation  of  desert  tortoises  is  not  proposed  for  the  Gen-Tie  Line 
(Fraser  2010).  Active  sign  was  found  along  the  Gen-Tie  Line  east  of  Flighway  177  and  north  of  Interstate 
10,  including  one  live  tortoise  observed  within  30  meters  of  the  center  of  the  Gen-Tie  Line  (Figure  2). 
The  Gen-Tie  Line  along  Kaiser  Road  lacked  evidence  of  recent  tortoise  activity. 

2.2  Red  Bluff  Substation  and  Related  Components 

No  active  desert  tortoise  sign  was  found  on  or  immediately  adjacent  to  the  Red  Bluff  Substation.  One 
active  desert  tortoise  burrow  and  fresh  scat  were  observed  just  north  of  the  distribution  line, 
approximately  2.0  kilometers  (1.6  miles)  west  of  the  Red  Bluff  Substation.  No  desert  tortoise  sign  were 
found  on  or  near  the  telecommunications  site,  which  covers  approximately  0.2  acres. 
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3.0  Recipient  and  Control  Sites 

This  section  describes  how  the  Recipient  Site  and  Control  Sites  were  selected  for  the  DSSF  Project,  based 
on  current  direction  from  BLM,  the  California  Department  of  Fish  and  Game  (CDFG),  and  USFWS;  and 
current  research  in  the  field  of  desert  tortoise  home  range  and  movement  (Bertolero  2007,  Desert 
Tortoise  Science  Advisory  Committee  2009,  Dodd  1991,  Flarless  2009,  Letty  2007,  Reinert  1991,  Seddon 
2007). 

3.1  Recipient  Sites 

Using  Geographic  Information  Systems  (GIS),  land  located  within  35  kilometers  (22  miles)  of  the  Solar 
Farm  Site  boundaries  was  assessed  for  locating  potential  recipient  sites.  Several  areas  were  investigated 
for  suitability  as  recipient  sites.  Listed  in  general  order  of  importance,  factors  used  to  determine 
suitability  included: 

• land  protection  status; 

• habitat  quality  and  similarity; 

• proximity  to  existing  home  ranges; 

• disease  status  (if  known); 

• potential  for  increased  predation  (e.g.,  raven  subsidies); 

• habitat  connectivity; 

• existing  tortoise  densities; 

• proximity  to  existing  disturbances; 

• survey  status;  and 

• site  access. 

Observations  made  during  site  surveys  (over  10,000  acres  of  full  coverage)  provided  useful  information 
on  habitat  adjacent  to  the  Solar  Farm  Site.  Areas  to  the  east  do  not  support  high  quality  desert  tortoise 
habitat  and  are  similar  in  nature  to  the  eastern  and  southern  portions  of  the  Solar  Farm  Site.  The  area  to 
the  south  was  not  considered  because  it  is  currently  proposed  for  solar  development  under  a separate 
project.  Therefore,  the  most  suitable  locations  for  recipient  sites  are  located  to  the  north  and  west  of 
the  Solar  Farm  Site.  This  is  supported  by  recent  habitat  modeling  performed  by  the  USGS  (Figure  4). 
Land  ownership  and  long-term  protection  status  limited  much  of  study  area  located  further  from  the 
Solar  Farm  Site  from  consideration. 

Two  primary  recipient  sites,  and  one  secondary  site,  are  proposed  for  use  by  the  Project,  one  as  the 
recipient  site  for  tortoises  translocated  from  the  Solar  Farm  Site  and  one  as  the  recipient  site  for 
tortoises  translocated  from  the  Red  Bluff  Substation  (Figure  4): 

• Chuckwalla  Recipient  Site  (primary),  located  west  of  the  Solar  Farm  Site; 

• Dupont  Recipient  Site  (secondary),  located  along  Dupont  Road  east  of  the  Chuckwalla 
Mountains;  and 
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• Red  Bluff  Recipient  Site  (primary),  located  in  the  immediate  area  of  the  Red  Bluff  Substation.  In 
the  event  that  tortoises  are  found  at  the  Red  Bluff  Substation  site  during  the  pre-construction 
surveys,  these  tortoises  would  be  translocated  from  the  Red  Bluff  Substation  to  this  area. 
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How  each  recipient  site  conforms  to  the  direction  from  USFWS  on  the  preparation  of  Translocation 
Plans  (Fraser,  comments  on  Palen  and  Genesis  Draft  Relocation  Plans  2010),  is  discussed  in  further  detail 
in  this  section.  USFWS  direction  is  in  bold  italics  and  the  site  analysis  based  on  that  guidance  follows. 

3.1.1  Chuckwalla  Recipient  Site  (Primary) 

The  Chuckwalla  Recipient  Site  is  shown  on  Figure  5 including  all  data  collected  for  desert  tortoise 
presence  and  distribution  in  this  recipient  site. 

Potential  Recipient  Sites  should  be  close  to  or  continuous  with  the  project  site  (i.e.,  no  barriers  to 
movement). 


The  Chuckwalla  Recipient  Site  lies  within  (1,800  meters)  6,000  feet  of  the  Solar  Farm  Site,  located  just  to 
the  southwest  of  the  site  across  Kaiser  Road,  and  to  the  east  of  Eagle  Mountain  Road,  both  of  which 
support  very  little  traffic  (Figure  6).  Except  for  Kaiser  Road,  no  additional  barriers  to  movement  are 
currently  found  between  the  Solar  Farm  Site  and  the  Chuckwalla  Recipient  Site. 

Potential  Recipient  Sites  should  have  no  designated  ROWs  or  other  encumbrances. 

There  are  no  existing  designated  ROWs  or  other  encumbrances  located  within  the  Chuckwalla  Recipient 
Site.  A buffer  of  100  meters  (325  feet)  on  north  side  of  this  corridor  is  excluded  from  the  translocation 
area  to  avoid  the  Metropolitan  Water  District  of  Southern  California  (MWD)  emergency  spillway  to  the 
north  (Figure  6).  In  addition,  an  area  of  approximately  200  acres  is  avoided  to  exclude  an  existing 
Riverside  County  Landfill  (which  is  currently  closed  and  fenced).  Beyond  existing  ROWs  or 
encumbrances,  BLM's  LR2000  database  does  not  show  any  over-filings  or  pending  applications. 

Potential  Recipient  Sites  should  support  habitat  suitable  for  all  life  stages  of  the  desert  tortoise. 

The  Chuckwalla  Recipient  Site  supports  Creosote  Bush-White  Bursage  vegetation  and  several  small  areas 
of  Blue  Palo  Verde-lronwood-Smoke  Tree  Series  vegetation  (Desert  Dry  Wash  Woodland),  similar  to 
those  nearby  areas  that  would  be  disturbed  with  the  implementation  of  the  Proposed  Action.  These 
habitats  are  known  to  support  all  life  stages  of  the  desert  tortoise  (USFWS  2008)  and  much  of  the 
Chuckwalla  Recipient  Site  is  known  to  support  existing  populations  of  desert  tortoise. 

The  Chuckwalla  Recipient  Site  may  support  better  quality  habitat  than  the  Solar  Farm  Site  for  desert 
tortoise.  The  U.S.  Geological  Survey  (USGS)  recently  released  a model  that  predicts  the  statistical 
probability  of  habitat  potential  for  desert  tortoise  in  the  Mojave  and  Sonoran  deserts  (Nussear  et  al. 
2009).  According  to  the  model,  the  Chuckwalla  Recipient  Site  is  of  moderate  habitat  potential,  while  the 
majority  of  the  Solar  Farm  Site  has  a low  probability  of  supporting  desert  tortoise  habitat. 

Desert  Sunlight  Holdings  conducted  baseline  surveys  of  vegetation  species  richness  and  densities  within 
the  Solar  Farm  Site,  Chuckwalla  Recipient  Site  and  Control  Site.  These  surveys  provide  information  on 
the  baseline  conditions  of  vegetation  in  these  areas  during  an  above  average  rainfall  year  in  2010  and 
will  be  useful  in  monitoring  the  vegetation  in  these  areas  over  the  long-term  monitoring  period  (Section 
4). 
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Potential  Recipient  Sites  should  be  managed  for  conservation. 

The  Chuckwalla  Recipient  Site  is  located  on  BLM-managed  lands  within  the  Eastern  Colorado  Desert 
Recovery  Unit  for  the  desert  tortoise.  The  Chuckwalla  Recipient  Site  is  within  the  Chuckwalla  Desert 
Wildlife  Management  Area  (DWMA)  and  Critical  Habitat  Unit  (CHU)  for  desert  tortoise,  an  area  that 
allows  up  to  1%  total  disturbance  and  is  managed  by  the  BLM  and  USFWS  for  the  protection  and 
recovery  of  the  desert  tortoise.  Desert  Sunlight  Holdings  is  presently  working  with  the  BLM,  USFWS  and 
CDFG  to  ensure  that  the  recipient  site  be  managed  for  conservation. 

Confirm  presence  of  desert  tortoise  at  the  Recipient  Site. 

Portions  of  the  Chuckwalla  Recipient  Site  were  surveyed  for  resident  desert  tortoises  in  2008  and  2010 
using  current  protocols  (USFWS  1992;  2010).  All  live  desert  tortoises  found  were  observed  for  signs  of 
upper  respiratory  tract  disease  (URTD)  and  cutaneous  dyskeratosis  (shell  disease).  No  individuals 
showed  signs  of  these  diseases. 

Areas  surveyed  within  the  Chuckwalla  Recipient  Site  represent  approximately  15%  of  the  total  area. 
Surveys  will  be  completed  according  to  current  USFWS  protocols  prior  to  any  translocation  activities  to 
identify  and  exclude  areas  of  higher  tortoise  densities.  No  tortoises  will  be  relocated  to  areas  within  the 
Chuckwalla  Recipient  Site  that  are  estimated  to  contain  more  than  8 tortoises  per  square  kilometer. 


3.1.2  Dupont  Recipient  Site  (Secondary) 

The  Dupont  Recipient  Site  is  shown  on  Figure  6.  Project-specific  surveys  of  this  site  have  not  been 
conducted.  Modeled  habitat  quality  within  the  Dupont  Recipient  Site  is  shown  in  Figure  4. 

Potential  Recipient  Sites  should  be  close  to  or  continuous  with  the  project  site  (i.e.,  no  barriers  to 
movement). 

The  Dupont  Recipient  Site  is  situated  (24  kilometers)  15  miles  southeast  of  the  Solar  Farm  Site,  located 
on  both  side  of  Dupont  Road,  three  miles  south  of  Interstate  10  and  approximately  one  mile  west  of  the 
Chuckwalla  Mountains.  Interstate  10  and  Highway  177  pose  potential  barriers  to  tortoise  movement  in 
the  northwest  direction;  however,  these  roadways  contain  overpasses  at  major  drainage  crossings. 
These  crossings  could  be  used  by  tortoises  for  large-scale  movement. 

Potential  Recipient  Sites  should  have  no  designated  ROWs  or  other  encumbrances. 

There  are  no  existing  designated  ROWs  or  other  encumbrances  that  would  conflict  with  translocation  of 
tortoises  within  the  Dupont  Recipient  Site.  BLM's  LR2000  database  indicated  withdraw  of  lands  into  the 
Wilderness  Area,  withdraw  of  a Solar  Energy  Study  Area,  and  private  land  transfer  to  the  BLM  within 
portions  of  the  site. 
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Potential  Recipient  Sites  should  support  habitat  suitable  for  all  life  stages  of  the  desert  tortoise. 

The  Dupont  Recipient  Site  supports  Creosote  Bush-White  Bursage  vegetation  and  broad  stands  of  Blue 
Palo  Verde-lronwood-Smoke  Tree  Series  vegetation  (Desert  Dry  Wash  Woodland),  similar  to  habitats 
that  would  be  disturbed  with  the  implementation  of  the  Proposed  Action.  The  Dupont  site  contains  a 
broad  alluvial  fan  system  similar  to  the  portions  of  the  Solar  Farm  Site  that  supports  desert  tortoise 
activity.  These  habitats  are  known  to  support  all  life  stages  of  the  desert  tortoise  (USFWS  2008). 

The  Dupont  Recipient  Site  may  support  better  quality  habitat  than  the  Solar  Farm  Site  for  desert 
tortoise.  The  USGS  model  indicates  that  the  Dupont  Recipient  Site  contains  moderate  to  high  habitat 
potential,  while  the  majority  of  the  Solar  Farm  Site  has  a low  probability  of  supporting  desert  tortoise 
habitat. 


Potential  Recipient  Sites  should  be  managed  for  conservation. 

The  Dupont  Recipient  Site  is  located  on  BLM-managed  lands  within  the  Eastern  Colorado  Desert 
Recovery  Unit  for  the  desert  tortoise.  The  Dupont  Recipient  Site  is  within  the  Chuckwalla  DWMA  and 
CHU  for  desert  tortoise,  an  area  that  allows  up  to  1%  total  disturbance  and  is  managed  by  the  BLM  and 
USFWS  for  the  protection  and  recovery  of  the  desert  tortoise.  The  northern  half  of  the  Dupont  Site  is 
located  within  the  Chuckwalla  Mountains  Wilderness  Area,  which  is  a protected  area  within  the  National 
Wilderness  Preservation  System.  Desert  Sunlight  Floldings  is  presently  working  with  the  BLM,  USFWS 
and  CDFG  to  ensure  that  the  recipient  site  be  managed  for  conservation  so  potential  threats  are 
lessened  in  the  future. 

Confirm  presence  of  desert  tortoise  at  the  Recipient  Site. 

The  Dupont  Recipient  Site  is  located  in  the  Chuckwalla  Valley  and  supports  desert  tortoise,  although 
densities  are  unknown.  Range-wide  sampling  conducted  between  2001  and  2005  within  the  Dupont 
region  (note:  only  a few  transects  were  conducted  within  the  boundaries  of  the  recipient  site)  indicated 
the  historical  presence  of  tortoise  (i.e.,  carcasses)  and  recorded  one  live  tortoise  in  2003  (USFWS  2006). 
Multiple  occurrences  of  desert  tortoise  were  documented  in  the  last  10  years  within  10  miles  of  the 
Dupont  Recipient  Site,  mostly  within  the  Chocolate  Mountains  Aerial  Gunnery  Range  (CNDDB  2010). 

Project-specific  surveys  have  not  been  conducted  within  the  Dupont  Recipient  Site.  Surveys  will  be 
completed  according  to  current  USFWS  protocols  prior  to  any  translocation  activities  to  identify  and 
exclude  areas  of  higher  tortoise  densities.  Disease  status  of  resident  population  is  unknown  at  this  time 
and  data  will  be  collected  on  the  prevalence  of  possible  disease  during  project-specific  surveys.  No 
tortoises  will  be  relocated  to  areas  within  the  Chuckwalla  Recipient  Site  that  are  estimated  to  contain 
more  than  8 tortoises  per  square  kilometer. 
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3.1.3  Red  Bluff  Recipient  Site  (Primary) 

The  Red  Bluff  Recipient  Site  is  shown  on  Figure  7 including  all  data  collected  for  desert  tortoise  presence 
and  distribution  in  this  recipient  site. 

Potential  Recipient  Sites  should  be  close  to  or  continuous  with  the  project  site  (i.e.,  no  barriers  to 
movement). 

Using  GIS,  an  area  within  2 kilometers  (1.2  miles)  of  the  Red  Bluff  Substation  boundary  was  drawn  that 
represented  potential  recipient  sites.  Within  this  2-kilometer  area  there  are  some  barriers  to  desert 
tortoise  movement  such  as  Interstate  10  (1-10)  to  the  north  and  the  Chuckwalla  Mountains  to  the  south. 
Several  potential  impediments  to  movement  were  avoided  in  locating  the  Red  Bluff  Recipient  Site, 
including  Interstate  10  and  the  Chuckwalla  Mountains  (Figure  7). 

Potential  Recipient  Sites  should  have  no  designated  ROWs  or  other  encumbrances. 

With  regard  to  existing  designated  ROWs  or  other  encumbrances,  several  existing  telephone,  electrical 
transmission,  and  high-power  gas  lines  and  associated  access  roads  are  located  within  the  Red  Bluff 
Recipient  Site.  A buffer  of  100  meters  (325  feet)  on  both  sides  of  each  existing  line  or  road  is  excluded 
from  the  translocation  area  (Figure  7).  Beyond  existing  ROWs  or  encumbrances,  BLM's  LR2000  database 
does  not  show  any  over-filings  or  pending  applications. 

Potential  Recipient  Sites  should  support  habitat  suitable  for  all  life  stages  of  the  desert  tortoise. 

The  Red  Bluff  Recipient  Site  supports  Creosote  Bush-White  Bursage  vegetation  and  Blue  Palo  Verde- 
Ironwood-Smoke  Tree  Series  vegetation  (Desert  Dry  Wash  Woodland),  similar  to  those  adjacent  areas 
proposed  for  the  development  of  the  Red  Bluff  Substation.  These  habitats  are  known  to  support  all  life 
stages  of  the  desert  tortoise  (USFWS  2008). 

Potential  Recipient  Sites  should  be  managed  for  conservation. 

The  Red  Bluff  Recipient  Site  is  located  on  BLM-managed  lands  within  the  Eastern  Colorado  Desert 
Recovery  Unit  for  the  desert  tortoise  and  within  the  Chuckwalla  DWMA  and  CFIU.  These  areas  will 
continue  to  be  managed  under  the  NECO  Plan  (for  the  DWMA),  federal  Endangered  Species  Act  (for  the 
CHU),  and  Desert  Tortoise  Recovery  Plan  (for  both  DWMA  and  CHU).  Desert  Sunlight  Holdings  is 
presently  working  with  the  BLM,  USFWS  and  CDFG  to  ensure  that  the  eventual  recipient  site  be 
managed  for  conservation. 

Confirm  presence  of  desert  tortoise  at  the  Recipient  Site. 

The  Red  Bluff  Recipient  Site  was  surveyed  for  resident  desert  tortoises  in  2009  and  2010  using  current 
protocols  (USFWS  2009,  updated  in  2010).  One  live  desert  tortoise  was  found  and  did  not  exhibit 
obvious  clinical  signs  of  URTD  or  shell  disease.  No  areas  of  the  Red  Bluff  Recipient  Site  appear  to  contain 
densities  of  desert  tortoise  higher  than  eight  individuals  per  square  kilometer  (Figure  7). 
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3.1.4  Linear  Components  of  the  Proposed  Action 

No  Recipient  Site  was  identified  for  tortoises  located  along  the  linear  components  of  the  Proposed 
Action.  Linear  components  are  often  separated  from  the  other  Project  component  discussions  in  this 
document  because  desert  tortoises  do  not  need  to  be  translocated  from  linear  components  of  the 
Project  (Fraser  2010).  Linear  components  of  the  Project  include: 

Desert  Sunlisht  Holdings 

• Gen-Tie  Line 

SCE/Red  Bluff  Substation 

• Access  road 

• Distribution  line 

• Transmission  Loop-in 

Any  desert  tortoises  found  on  these  linear  components  of  the  Proposed  Action  will  be  moved  out  of 
harm's  way  pursuant  to  USFWS  guidance  (Fraser  2010)  as  described  in  Section  4. 


3.2  Control  Sites 

Two  control  sites,  one  primary  and  one  secondary,  have  been  identified  for  the  Project: 

• Sunlight  Control  Site  (primary),  located  within  the  original  study  area  north  of  the  Solar  Farm 
Site;  and 

• Red  Cloud  Control  Site  (secondary),  located  approximately  seven  miles  southeast  of  Desert 
Center,  south  of  Interstate  10. 

One  Control  Site  will  be  selected  and  used  in  conjunction  with  all  translocated  desert  tortoises  from  the 
Solar  Farm  Site  or  the  Red  Bluff  Substation.  The  purpose  of  the  Control  Site  is  to  observe  and  record  the 
movements  and  behaviors  of  animals  within  an  area  with  no  impact  from  the  Project,  so  that  these  data 
can  be  compared  to  data  recorded  for  desert  tortoise  movement  and  behavior  among  the  translocated 
population  and  the  recipient  population.  In  the  discussion  below,  USFWS  direction  is  noted  in  bold 
italics  and  the  site  analysis  based  on  that  guidance  follows. 


3.2.1  Sunlight  Control  Site  (Primary) 

The  Sunlight  Control  Site  is  shown  on  Figure  8 including  all  data  collected  for  desert  tortoise  presence 
and  distribution  in  this  recipient  site. 

Potential  control  sites  should  not  have  been  previously  used  as  a Recipient  Site  for  other  projects  and 
should  be  a minimum  distance  of  10  kilometers  from  the  project  site  if  the  site  is  unfenced. 

The  Sunlight  Control  Site  and  has  not  been  previously  used  as  a Recipient  Site  for  other  projects.  The 
Solar  Farm  Site  and  Red  Bluff  Substation  will  be  fenced  with  security  fencing  and  desert  tortoise 
exclusion  fencing.  The  proposed  Sunlight  Control  Site  is  located  adjacent  to  and  north  of  the  Solar  Farm 
Site  and  18  kilometers  (11  miles)  northwest  of  the  Red  Bluff  Substation. 
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Confirm  presence  of  desert  tortoise  at  the  Control  Site. 

The  Sunlight  Control  Site  was  surveyed  for  resident  desert  tortoises  in  2008  using  current  protocols 
(USFWS  1992).  Several  live  tortoises  and  other  active  desert  tortoise  sign  were  observed  during  this 
survey  (Figure  8).  All  live  desert  tortoises  identified  were  assessed  for  obvious  signs  of  URTD  and  shell 
disease.  No  individuals  were  observed  with  obvious  clinical  signs  of  these  diseases. 


3.2.2  Red  Cloud  Control  Site  (Secondary) 

The  Red  Cloud  Control  Site  is  shown  on  Figure  9.  Project-specific  surveys  of  this  site  have  not  been 
conducted.  Modeled  habitat  quality  within  the  Red  Cloud  Control  Site  is  shown  in  Figure  4. 

Potential  control  sites  should  not  have  been  previously  used  as  a Recipient  Site  for  other  projects  and 
should  be  a minimum  distance  of  10  kilometers  from  the  project  site  if  the  site  is  unfenced. 

The  Red  Cloud  Control  Site  and  has  not  been  previously  used  as  a Recipient  Site  for  other  projects. 

The  Solar  Farm  Site  and  Red  Bluff  Substation  will  be  fenced  with  security  fencing  and  desert  tortoise 
exclusion  fencing.  The  secondary  Red  Cloud  Control  Site  is  located  approximately  18  kilometers  (11 
miles)  southwest  of  the  Solar  Farm  Site  and  16  kilometers  (10  miles)  southwest  of  the  Red  Bluff 
Substation. 

Confirm  presence  of  desert  tortoise  at  the  Control  Site. 

The  Red  Cloud  Control  Site  is  located  in  the  Chuckwalla  Valley  and  supports  desert  tortoise,  although 
densities  are  unknown.  Range-wide  sampling  conducted  between  2001  and  2005  within  the  Red  Cloud 
region  indicated  the  current  and  historical  presence  of  tortoises  with  carcasses  and  live  tortoise 
observed  annually  during  the  study  (USFWS  2006).  Multiple  occurrences  of  desert  tortoise  were 
documented  in  the  last  5 to  10  years  within  5 miles  of  the  Red  Cloud  Control  Site,  mostly  along  the 
Interstate  10  corridor  (CNDDB  2010). 

Project-specific  surveys  have  not  been  conducted  within  the  Red  Cloud  Control  Site.  Surveys  will  be 
completed  according  to  current  USFWS  protocols  prior  to  any  translocation  activities  to  identify  and 
exclude  areas  of  higher  tortoise  densities.  Disease  status  of  resident  population  is  unknown  at  this  time 
and  data  will  be  collected  on  the  prevalence  of  possible  disease  during  project-specific  surveys.  No 
tortoises  will  be  relocated  to  areas  within  the  Chuckwalla  Recipient  Site  that  are  estimated  to  contain 
more  than  8 tortoises  per  square  kilometer. 
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4.0  Proposed  Methods  for  Desert  Tortoise  Translocation 

This  section  describes  the  methods  to  be  used  for  translocation  of  desert  tortoise  from  the  Solar  Farm 
Site  and  Red  Bluff  Substation  during  three  phases: 

1.  Perimeter  fencing 

2.  Clearance  surveys  and  translocation 

3.  Long-term  monitoring  and  reporting 

Figure  10  shows  a flow  chart  summarizing  the  procedures  described  below  and  decision  points  in  the 
proposed  translocation  process.  All  of  these  translocation  activities  will  be  commensurate  with  the 
specific  Terms  and  Conditions  of  the  USFWS  Biological  Opinion  (BO)  and  Incidental  Take  Statement  (ITS), 
and  the  Consistency  Determination  issued  by  the  California  Department  of  Fish  and  Game  (CDFG). 


4.1  Perimeter  Fencing 

Prior  to  clearance  surveys  of  the  Solar  Farm  Site  or  the  Red  Bluff  Substation,  the  perimeter  of  these  sites 
would  be  fenced  with  security  fencing  and  desert  tortoise  exclusion  fencing.  These  fencing  activities 
would  be  treated  as  a linear  activity  of  the  Proposed  Action.  All  fencing  activities  would  be  monitored 
by  a qualified  biological  monitor.  All  fencing  would  be  checked  and  repaired,  as  necessary,  on  a daily 
basis  to  ensure  its  integrity. 

All  individual  desert  tortoises  found  above  ground  during  construction  of  the  perimeter  fence  will  be 
given  a unique  identifier,  fitted  with  a transmitter  as  discussed  in  section  4.2.2  and  placed  inside  the 
Solar  Farm  Site.  These  individuals  will  eventually  be  part  of  the  group  of  translocated  animals  and  will  be 
included  in  all  other  activities  of  the  translocation  program  discussed  in  this  section. 
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Figure  10. 


Decision  Making  Chart  for  Project  Desert  Tortoise  Translocation 
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4.2  Solar  Farm  Site 


4.2.1  Clearance  Surveys  during  Non-Active  Desert  Tortoise  Season 

(approximately  June  1 to  September  1 and  November  1 to  April  1)  - No 
Translocation 

If  construction  commences  in  a non-active  season  for  desert  tortoise  (approximately  June  1 to 
September  1 or  November  1 to  April  1),  the  following  procedures  would  be  followed.  Prior  to  any  other 
construction  activities,  the  Solar  Farm  Site  and  Red  Bluff  Substation  would  be  fenced  into  subsections 
with  temporary  desert  tortoise  exclusion  fencing  (example  shown  on  Figure  10). 

Clearance  surveys  would  be  conducted  for  each  construction  unit  using  belt  transects  at  a minimum  of 
5-meter  (16-foot)  spacing,  using  tighter  spacing  if  vegetation  becomes  denser.  If  a desert  tortoise  or 
active  burrow  is  found  within  a unit,  surveys  will  stop  at  that  time  and  the  unit  would  not  be  developed 
until  the  tortoise  is  translocated  in  the  following  active  season.  If  two  complete  passes  are  completed  in 
a unit  (north-south  and  east-west)  without  a desert  tortoise  being  found,  construction  may  commence 
within  that  unit  prior  to  the  following  active  season.  Construction  will  only  be  conducted  in  units 
without  desert  tortoise  presence  until  the  following  active  desert  tortoise  season  when  the  tortoises 
from  all  remaining  units  will  be  translocated.  Clearance  surveys  would  be  conducted  for  one  unit  near 
the  southwestern  boundary  of  the  site  that  would  allow  the  siting  of  an  access  and  staging  area  from 
Kaiser  Road,  which  would  be  fenced  separately  with  permanent  desert  tortoise  exclusion  fencing  (Figure 
10). 

If  a desert  tortoise  is  found  above  ground  in  the  non-active  season,  it  will  be  fitted  with  a transmitter 
and  left  where  it  was  found  so  that  it  can  more  easily  be  re-located  in  the  following  active  season. 


4.2.2  Clearance  Surveys  11  and  Translocation  during  Active  Desert  Tortoise 

Season  (approximately  April  1 to  June  1 and  September  1 to  November  1) 

Clearance  surveys  would  be  conducted  using  belt  transects  at  a minimum  of  5-meter  (15-foot)  spacing, 
using  tighter  spacing  if  vegetation  becomes  denser.  Clearance  surveys  will  continue  in  each  unit  and  at 
the  Red  Bluff  Substation  site  until  two  consecutive  passes  are  completed  in  a unit  (north-south  and  east- 
west)  without  a desert  tortoise  being  found,  at  which  time  construction  may  commence. 

When  a tortoise  is  found  during  clearance  surveys,  surveyors  authorized  to  conduct  these  activities 
under  the  BO  will: 

1.  Complete  a detailed  health  assessment  of  the  animal  (if  the  animal  shows  clinical  signs  of 
disease,  it  will  be  transported  to  the  Desert  Tortoise  Conservation  Center  (DTCC)  as  described  in 
Section  4. 2.2.1); 

2.  Place  a transmitter  on  the  individual  (Section  4. 2. 2. 2);  and 

3.  Test  individual  the  animal  for  URTD  (ELISA  test  - Section  4.2. 2. 3); 

4.  Translocate  the  individual  to  the  Recipient  Site  using  disposition  planning  discussed  in  4. 2. 2. 4 
below. 


23 


Data  collected  during  clearance  surveys  will  be  collected  on  standardized  data  forms  and  digital  data 
receivers  and  include  detailed  information  on  the  exact  location  of  collection  within  3 meters  and  a 
description  of  the  soils  and  vegetation  in  the  immediate  area. 

4.2.2.1  Health  Assessments 

Detailed  health  assessments  would  be  conducted  following  current  USFWS  guidance  by  individuals 
approved  and  permitted  by  the  USFWS  and  CDFG  to  conduct  such  assessments.  Detailed  health 
assessments  will  be  performed  prior  to  translocation  and  repeated  periodically  during  long-term 
monitoring  as  discussed  in  Section  5. 

Any  individual  tortoise  that  exhibits  clinical  signs  of  URTD  and/or  shell  disease  will  be  transported  to  the 
DTCC  near  Las  Vegas,  Nevada  for  further  evaluation.  Tortoises  will  only  be  prepared  for  transport  to  the 
DTCC  by  individuals  authorized  for  these  activities  under  the  Project  BO.  Preparation  for  transport  would 
include  hydrating  the  animal  according  to  current  USFWS  guidelines  and  placing  the  tortoise  in  a new 
clean,  ventilated  protective  container  and  placing  it  in  the  interior  of  the  vehicle.  Once  the  animal  is 
ready  for  transport,  the  Lead  Translocation  Biologist  will  communicate  with  the  DTCC  that  the  animal  is 
being  transported  to  their  facility  and  will  remain  in  communication  with  the  transport  vehicle  and  DTCC 
until  the  animal  has  arrived  at  the  DTCC  and  is  removed  from  the  vehicle  by  DTCC  personnel.  The 
tortoise  will  be  transported  to  the  DTCC  within  48  hours  of  it  being  discovered  with  clinical  signs  of 
disease.  The  vehicle  transporting  the  tortoise  will  be  in  good  working  order  with  working  air 
conditioning  and  the  driver  will  keep  the  box  with  the  animal  inside  the  vehicle  at  all  times  with 
temperatures  remaining  under  27  degrees  Celsius  (°C)  or  80  degrees  Fahrenheit  (°F)  until  it  is  removed 
at  the  DTCC  by  their  personnel.  The  driver  will  not  stop  the  vehicle  for  longer  than  10  minutes  on  the 
way  to  the  DTCC.  Personnel  at  the  DTCC  would  coordinate  with  the  Project's  key  personnel  (Section  5) 
to  update  them  on  the  status  of  the  animal  and  any  potential  or  moving  it  back  out  of  captivity. 

4.2.2.2  Transmittering 

All  tortoises  found  over  120mm  mean  carapace  length  (MCL)  without  obvious  clinical  signs  of  URTD  or 
shell  disease  will  be  given  a unique  identifier  provided  by  the  USFWS  and  fitted  with  a transmitter 
following  methods  in  Boarman  et  all  (1998).  These  activities  will  conform  to  restrictions  of  time  of  day, 
temperature,  and  total  time  handled  (Desert  Tortoise  Field  Manual;  USFWS  2009).  Transmitters  will 
remain  on  all  individuals  throughout  the  5-year  monitoring  period  and  replaced  as  necessary  (Section  5). 

4.2. 2.3  Disease  Testing 

All  tortoises  to  be  translocated  to  Project  recipient  sites  will  be  tested  for  URTD  using  an  enzyme-linked 
immunosorbent  assay  (ELISA)  test  and  monitored  in  place  pending  test  results.  Blood  will  be  drawn  for 
disease  testing  between  March  1 and  October  15  to  the  extent  possible.  Blood  drawing  will  only  occur 
on  the  same  day  as  transmittering  if  these  activities  combined  will  not  exceed  restrictions  of  time  of  day, 
temperature,  and  total  time  handled  (Desert  Tortoise  Field  Manual;  USFWS  2009).  If  these  restrictions 
could  be  exceeded,  the  blood  drawing  will  occur  on  the  following  day. 

Tortoises  will  remain  in  place  until  test  results  are  received.  All  animals  with  positive  test  results  will  be 
transported  to  the  DTCC  as  described  above  in  Section  4. 2. 2.1.  Animals  with  negative  test  results  will  be 
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translocated  during  the  active  season  only  according  to  the  translocation  and  disposition  plan  below  in 
Section  4. 2. 2. 4. 

4.2.2A  Translocation  and  Disposition  Plan 

Translocation 

All  translocations  would  take  place  on  the  day  of  collection  between  0700  and  1600  hours.  Translocation 
will  occur  only  when  temperatures  range  from  18-30°C  (65-85°F)  and  are  not  forecasted  to  exceed  32°C 
(90°F)  within  3 hours  of  release  and  35°  (95°F)  within  one  week  of  release.  Forecasted  daily  low 
temperatures  should  not  be  cooler  than  10°C  (50°F)  for  one  week  post-release. 

After  the  individual  desert  tortoise  is  given  a unique  identifier  and  transmitter  it  will  be  hydrated 
according  to  existing  protocols.  Individual  desert  tortoises  will  then  be  transported  to  their  release  sites 
(within  the  appropriate  recipient  site  as  described  in  Section  3)  in  clean,  ventilated  protective 
containers.  If  these  containers  are  re-used,  they  will  be  disinfected  according  to  existing  protocols.  All 
individuals  will  be  released  at  unoccupied  shelter  sites  such  as  unoccupied  soil  burrows,  spaces  within 
rock  outcrops,  caliche  caves,  or  the  shade  of  shrubs. 

Disposition 

Translocated  tortoises  will  be  placed  within  the  appropriate  recipient  site  where  current  estimated 
densities  of  less  than  8 animals  per  square  kilometer  (20  per  square  mile)  have  been  determined. 
Tortoises  will  be  placed  in  a regular  pattern  throughout  the  Recipient  Site  so  that  tortoise  densities  will 
remain  as  consistent  as  possible.  Tortoises  found  in  close  proximity  to  each  other  (i.e.  within  50  meters) 
will  be  released  in  the  same  area  of  the  Recipient  Site  in  the  same  proximity.  If  all  of  the  estimated  9-12 
animals  to  be  translocated  are  healthy,  a maximum  approximately  0.9-1. 2 animals  per  square  kilometer 
(2. 3-3.1  animals  per  square  mile)  would  be  added  to  the  Sunlight  or  Chuckwalla  Recipient  Site.  Table  1 
shows  the  disposition  of  juveniles  and  nests  as  well  adults  and  sub-adults. 


Table  1.  Translocation  of  Desert  Tortoises  and  Eggs 


Size  of  tortoise 

Translocation  Strategy 

Juveniles  (<120mm  MCL) 

Flealth  assessment  as  described,  unique  identifier,  no  transmitter, 
translocated  as  described. 

Sub-adults  (120-180mm  MCL) 
and  Adults  (>180mm  MCL) 

Flealth  assessment,  unique  identifier,  transmittered,  and 
translocated  as  described  above.  If  individual  is  in  burrow,  every 
effort  will  be  made  to  remove  it  using  "tapping"  or  repeated  visits 
to  the  burrow  prior  to  using  the  less  preferred  method  of  carefully 
excavating  the  burrow. 

Nests  with  potentially  viable  eggs 

If  a nest  is  suspected  or  found,  the  eggs  will  be  carefully  moved 
together  and  placed  in  a replacement  nest  created  by  an 
Authorized  Biologist  for  the  project  at  the  appropriate  recipient 
site  . The  replacement  nest  location(s)  would  be  added  to  the 
long-term  monitoring  program. 
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4.3  Red  Bluff  Substation 

Clearance  surveys  would  be  conducted  for  the  Red  Bluff  Substation  immediately  following  the 
construction  of  the  perimeter  fence  using  belt  transects  at  5-meter  (16-foot)  spacing: 

♦ If  these  surveys  are  conducted  within  any  season  and  no  desert  tortoise  are  found,  construction  can 
commence  within  the  fence.. 

♦ If  these  surveys  are  conducted  outside  the  active  desert  tortoise  season  and  live  desert  tortoise  or 
active  burrow  is  found,  construction  will  be  halted  until  the  next  active  desert  tortoise  season. 

♦ If  these  surveys  are  conducted  within  the  active  desert  tortoise  season  and  a live  desert  tortoise  or 
active  burrow  is  found,  the  procedures  listed  in  Section  4.2  above  for  health  assessment,  disease 
testing,  transmittering,  and  translocation  will  be  followed. 

Any  desert  tortoise  translocated  from  the  Red  Bluff  Substation  site  would  be  placed  in  the  Red  Bluff 
Recipient  Site  as  far  as  possible  from  know  future  activities  of  this  project  or  other  regional  projects  such 
as  the  Devers-Palos  Verde  II  Transmission  Line. 


4.4  Linear  Project  Components 

4.4.1  Gen-Tie  Line 

As  a linear  Project  component,  construction  of  the  Gen-Tie  Line  can  occur  at  any  time  of  the  year  (Fraser 
2010).  Within  30  days  prior  to  construction,  a clearance  survey  will  be  conducted  along  each  portion  of 
the  line  and  all  active  desert  tortoise  sign  mapped  and  communicated  to  the  Lead  Biological  Monitor 
and  site-specific  biological  monitor(s).  Biological  monitors  will  be  on-site  during  all  construction  activities 
to  ensure  that  active  burrows  along  the  Gen-Tie  Line  will  be  avoided  by  project  construction  and 
facilities.  If  a desert  tortoise  is  found  on  along  the  Gen-Tie  Line,  adverse  effects  would  be  avoided  by 
allowing  the  tortoise  to  passively  traverse  the  site  while  construction  in  the  immediate  area  is  halted.  If 
the  tortoise  does  not  move  out  of  harm's  way  after  approximately  20  minutes,  an  Authorized  Biologist 
for  the  Project  can  actively  move  the  animal  out  of  harm's  way.  The  Authorized  Biologist  will  be 
responsible  for  taking  appropriate  measures  to  ensure  that  any  desert  tortoise  moved  in  this  manner  is 
not  exposed  to  temperature  extremes  which  could  be  harmful  to  the  animal.  Vehicles  parked  in  desert 
tortoise  habitat  shall  be  inspected  immediately  prior  to  being  moved.  If  a tortoise  is  found  beneath  a 
vehicle,  the  Authorized  Biologist  shall  be  contacted  to  move  the  animal  from  harm's  way,  or  the  vehicle 
shall  not  be  moved  until  the  desert  tortoise  leaves  of  its  own  accord. 

4.4.2  Red  Bluff  related  Components  (Access  Road,  Distribution  Line,  and 
Telecommunications  Site) 

Construction  of  the  Access  Road,  Distribution  Line,  and  Telecommunications  Site  can  occur  at  any  time 
of  the  year  (USFWS  2010)  using  the  same  methods  described  above  in  Section  4.4.1  for  the  Gen-Tie  Line. 
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5.0 


Monitoring  and  Reporting 

5.1  Solar  Farm  Site  and  Gen-Tie  Line 

5.1.1  Monitoring  During  Construction  and  Translocation 

All  activities  related  to  monitoring  would  be  conducted  by  Approved  and/or  Authorized  Biologists 
identified  in  the  project  BO. 

During  project  construction,  all  desert  tortoise  fencing  at  the  Solar  Farm  Site  would  be  monitored  daily 
and,  if  necessary,  repaired  or  replaced.  All  site  entrances  and  equipment  moving  outside  the  desert 
tortoise  exclusion  fence  would  be  monitored  by  Approved  and/or  Authorized  biological  monitors.  If  any 
additional  desert  tortoises  are  located  within  the  fenced  area,  the  translocation  process  described  in 
Section  4.2  would  be  followed. 

All  translocated  tortoises  would  be  monitored  (i.e.,  re-located)  at  least  once  within  24  hours  of  their 
release,  and  a minimum  of  twice  weekly  for  the  first  two  weeks,  prior  to  being  placed  in  the  long-term 
monitoring  program  (see  Section  4.5  below).  Standardized  data  sheets  would  be  used  to  record 
individual  tortoise  locations,  interactions,  burrow  locations,  etc.  during  tracking. 

5.1.2  Long-Term  Monitoring 

All  tortoises  translocated  during  the  construction  of  the  Proposed  Action  (Section  4.2)  would  be 
monitored  for  a period  of  5 years. 

Monitoring  Frequency 

All  translocated  desert  tortoises  and  an  equal  number  of  resident  individuals  at  the  Recipient  Site  and 
Control  Site  (equal  gender  ratios)  will  be  monitored  on  a long-term  basis  for  a period  of  at  least  5 years 
after  the  Initial  translocation  date.  Monitoring  will  occur  a minimum  of  once  a week  between  March  15 
and  May  31,  twice  a month  from  June  1 to  November  15,  and  once  a month  between  November  15  and 
March  15.  If  individual  tortoises  show  extensive  movements  (i.e.,  greater  than  800  meters  or  0.5  miles) 
during  the  monitoring  period,  monitoring  may  be  more  frequent. 

Transmitters  will  be  changed  as  necessary  throughout  the  monitoring  period  as  necessary  to  maintain 
battery  life.  At  the  end  of  the  5-year  monitoring  period,  coordination  with  USFWS  and  CDFG  will 
determine  whether  transmitters  should  be  removed  and  decommissioned. 

Health  Monitoring 

Flealth  assessments  will  be  conducted  for  all  translocated  individuals  annually  prior  to  over-wintering 
(between  October  15  and  November  15)  and  subsequent  to  over-wintering  (between  March  1 and  April 
1);  and  a health  assessment  for  each  translocated  individual  will  be  conducted  at  the  end  of  the  5-year 
monitoring  period.  Any  health  problems  or  mortalities  observed  will  be  reported  to  USFWS  and  CDFG 
verbally  within  48  hours  or  via  email  within  5 business  days  and  will  include  unique  identifier,  location, 
suspected  health  issue  and/or  cause  of  death  (if  known).  Fresh  carcasses  will  be  brought  for  necropsy  as 
directed  by  USFWS  and  CDFG.  Animals  showing  clinical  signs  of  disease  will  be  transported  to  the  DTCC 
following  the  guidelines  provided  in  Section  4. 2. 2.1. 
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Vegetation  Monitoring 

Vegetation  transects  established  in  2010  within  the  recipient  sites  will  be  surveyed  annually  between 
March  15  and  April  30  to  capture  potential  changes  in  habitat  characteristics. 

5.1.3  Reporting 
Reporting  During  Translocation 

All  activities  will  be  recorded  on  standardized  data  sheets  and/or  on  digital  data  recorders.  The  Lead 
Biologist  for  the  translocation  effort  will  send  e-mails  prior  to  the  5*  day  of  the  month  summarizing  the 
translocation  activities  performed  the  previous  month.  These  e-mails  will  be  sent  to  the  project 
biologists  at  BLM,  USFWS,  CDFG,  and  SCE  (see  Key  Resources  below).  Annual  project  reports  submitted 
to  USFWS  and  CDFG  by  the  BLM  will  contain  detailed  information  on  these  translocations  including  all 
information  recorded. 

Reporting  During  Long-Term  Monitoring 

All  activities  will  be  recorded  on  standardized  data  sheets  and/or  on  digital  data  recorders.  Reporting  to 
the  respective  federal  and  state  agencies  will  be  performed  on  a quarterly  basis.  The  lead  biologist  for 
the  project  will  send  a brief  report  via  e-mail  to  the  appropriate  contact  at  the  BLM,  USFWS,  and  CDFG. 
This  report  will  include  monitoring  data  for  all  desert  tortoises  in  the  monitoring  program,  including 
those  from  recipient  and  control  populations. 

Annual  Reports 

Annual  reports  will  be  completed  each  year  by  the  Lead  Translocation  Biologist  and  submitted  to  the 
appropriate  contact  at  the  BLM  on  or  before  January  15  for  the  preceding  calendar  year  so  that  the 
February  1 deadline  for  Annual  Reports  to  USFWS  can  be  met.  Annual  Reports  will  summarize  all  long- 
term monitoring  activities  conducted  during  the  previous  calendar  year  including  health  assessments, 
vegetation  monitoring  and  any  adaptive  management  employed. 

Final  Report 

Following  the  completion  of  the  fifth  year  of  monitoring  a Final  Report  will  be  completed  that  will  assess 
the  overall  success  of  the  monitoring  program.  The  Final  Report  will  summarize  all  long-term  monitoring 
activities  for  five  years  of  post-construction  monitoring  and  will  discuss  any  observed  differences  in 
individual  or  group  behaviors  in  the  translocated,  recipient,  and/or  control  populations;  overall  tracking 
of  health  assessments  for  each  individual;  an  overview  of  the  5-years  of  vegetation  monitoring;  and  any 
adaptive  management  employed  throughout  the  long-term  monitoring  period  and  an  assessment  of  the 
success  of  each  adaptive  management  strategy  (see  section  5.3  below). 

5.1.4  Key  Resources 

Project  Proponent 

I Desert  Sunlight  Holdings,  LLC  (c/o.First  Solar,  Inc.) 

1111  Broadway  St,  4th  Floor 
Oakland,  CA  94607 
(510)  625-7400 
Contact:  Wayne  Hoffman 
WHoffman@firstsolar.com 
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Lead  Translocation  Bioloeist 

PMB  613,  1539  N.  China  Lake  Boulevard 

Ridgecrest,  CA  93555 

(760) 954-0645 

Contact:  Rachel  Woodard 

rachwoodard(5)earthlink.net 

Biological  Monitoring 

Ironwood  Consulting 

20  Nevada  St.,  Suite  300 

Redlands,  CA  92373 

(909) 798-0330 

Contact;  Kathy  Simon 

Kathy@ironwoodconsultinginc.com 

Bureau  of  Land  Management 
California  Desert  District  Office 
22835  Calle  San  Juan  De  Los  Lagos 
Moreno  Valley,  CA  92553-9046 
(951) 697-5223 
Contact:  Kim  Marsden 
Kim_Marsden@BLM.gov 

U.S.  Fish  and  Wildlife  Service 
Carlsbad  Fish  and  Wildlife  Office 
6010  Hidden  Valley  Rd.,  101 
Carlsbad,  CA  92011 
760.431.9440x354  ph 
Contact:  Jody  Fraser 
jody_fraser@fws.gov 

California  Department  of  Fish  and  Game 

Inland  Deserts  Region 

3602  Inland  Empire  Blvd  Suite  C220 

Ontario,  CA  91764 

(909) 484-0167 

Contact:  Magdalena  Rodriguez 
mcrodriguez@dfg.ca.gov 


5.2  Red  Bluff  Substation  and  Related  Components 

All  activities  related  to  construction  and  long-term  monitoring  would  be  conducted  by  Approved  and/or 
Authorized  Biologists  indentified  in  the  Project  BO. 

5.2.1  Monitoring  During  Construction  and  Translocation 

All  activities  would  be  consistent  with  the  construction  monitoring  and  translocation  monitoring 
discussed  above  in  Section  5.1.1  for  the  Solar  Farm  Site  and  Gen-Tie  Line. 
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5.2.2  Long-Term  Monitoring 

All  tortoises  actively  translocated  from  the  Red  Bluff  Substation  would  be  placed  into  a long-term 
monitoring  program.  All  tortoises  translocated  during  the  construction  of  the  Proposed  Action  (Section 
4.2)  would  be  monitored  for  a period  of  5 years.  Long-term  monitoring  activities  would  be  consistent 
with  the  construction  monitoring  and  translocation  monitoring  discussed  above  in  Section  5.1.2  for  the 
Solar  Farm  Site  and  Gen-Tie  Line,  with  the  exception  of  vegetation  monitoring  which  will  not  be 
conducted  for  the  red  Bluff  substation  and  related  components. 

5.2.3  Reporting 

Reporting  during  translocation  activities,  long-term  monitoring,  annual  reporting  and  final  report  will  be 
consistent  with  the  discussion  above  in  Section  5.1.3  for  the  Solar  Farm  Site  and  Gen-Tie  Line. 

5.2.4  Key  Resources 
Project  Proponent 
Southern  California  Edison 
2244  Walnut  Grove  Avenue 
Rosemead,  CA  91770 
(626) 302-1117 
Contact:  Paul  Yamasaki 
Paul.Yamasaki@sce.com 

Bureau  of  Land  Management 
California  Desert  District  Office 
22835  Calle  San  Juan  De  Los  Lagos 
Moreno  Valley,  CA  92553-9046 
(951)  697-5223 
Contact:  Kim  Marsden 
Kim_Marsden@BLM.gov 

U.S.  Fish  and  Wildlife  Service 
Carlsbad  Fish  and  Wildlife  Office 
6010  Flidden  Valley  Rd.,  101 
Carlsbad,  CA  92011 
760.431.9440x354  ph 
Contact:  Jody  Fraser 
jody_fraser@fws.gov 

California  Department  of  Fish  and  Game 

Inland  Deserts  Region 

3602  Inland  Empire  Blvd  Suite  C220 

Ontario,  CA  91764 

(909)  484-0167 

Contact:  Magdalena  Rodriguez 
mcrodriguez@dfg.ca.gov 
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5.3  Adaptive  Management 

Key  decisions  were  made  to  ensure  that  each  phase  of  Project  development  was  evaluated  to  attempt 
to  reduce  adverse  effects  to  desert  tortoise.  These  included  the  siting,  design,  construction,  operation, 
and  post-operation  phases  of  the  Proposed  Action. 

In  additional  to  the  specific  project  measures  described  below.  Sunlight  and  SCE  are  committed  to  an 
adaptive  management  approach  that  supports  flexible  decision  making  and  can  be  adjusted  as  the 
effects  of  the  Proposed  Action  are  better  understood,  including  achievement  of  the  purpose  and  goals 
of  this  plan  (Section  1.0). 

5.3.1  Solar  Farm  Site  and  Gen-Tie  Line 

Desert  Sunlight  Holdings  evaluated  a larger  Project  Study  Area  (PSA)  when  determining  the  siting  of  the 
Solar  Farm  Site.  Areas  of  DWMA,  CHU,  and  known  or  modeled  higher  desert  tortoise  density  were 
avoided  when  siting  the  current  Solar  Farm  Site. 


Project  design  has  incorporated  features  to  reduce  adverse  effects  to  desert  tortoise,  including: 

♦ Limiting  vegetation  disturbance  and  grading  to  the  smallest  area  possible;  and 

♦ Working  closely  with  Project  biologists  to  improve  desert  tortoise  exclusion  features  such  as  fencing 
and  gates. 


During  construction  and  operations  and  maintenance  (O&M)  phases  of  the  project,  the  following  best 

management  practices  (BMPs)  will  be  incorporated  to  reduce  adverse  effects  to  desert  tortoise: 

1.  Speed  limits  on  all  unpaved  areas  of  the  Project  will  be  a maximum  of  15  miles  per  hour; 

2.  No  dogs  or  firearms  will  be  allowed  on  the  project  site  during  construction  or  O&M; 

3.  Construction  and  O&M  activities  will  be  limited  to  daylight  hours  to  the  extent  possible; 

4.  Trash  will  always  be  contained  within  raptor  and  raven-proof  receptacles  and  removed  from  the  site 
frequently,  including  trash  collected  in  vehicles  in  the  field; 

5.  Water  required  for  construction  purposes  will  not  be  stored  in  open  containers  or  structures  and 
will  be  transported  throughout  the  site  in  enclosed  water  trucks. 

6.  Water  sources  for  the  project  (such  as  wells)  will  be  checked  periodically  by  biological  monitors  to 
ensure  they  are  not  creating  open  water  sources  through  by  leaking  or  consistently  overfilling 
trucks. 

7.  All  vehicles  leaking  fuel  or  other  liquids  will  be  immediately  removed  to  the  staging  area  and 
repaired  - all  vehicles  will  carry  spill  materials  and  all  spills  will  be  cleaned  up  promptly  and  disposed 
of  correctly; 

8.  A formal  Worker  Environmental  Awareness  Program  will  be  completed  for  every  individual  on  all 
Project  components.  This  Program  will  include  formal  classroom  training.  All  individual  completing 
training  will  sign  a sign-in  sheet  and  receive  wallet  cards  and  stickers  to  show  they  have  completed 
this  training.  The  training  will  include  the  following  information  and  include  photos  of  all  resources: 

a.  Discussion  of  the  fragile  desert  ecosystem,  vegetation  and  wildlife  communities  on  the 
project  site. 
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Discussion  of  desert  tortoise  ecology  and  known  tortoise  activity  found  on  the  Project 
components  being  constructed, 

Legal  drivers,  permitting,  and  penalties  related  to  avian  and  bat  protection. 

Project-specific  desert  tortoise  protection  measures,  and 

Worker  responsibilities  and  biological  monitor  responsibilities,  including  the  authority  for 
biological  monitors  to  halt  project  activities. 

Post-operation  activities  will  avoid  disturbing  areas  of  native  vegetation  adjacent  to  the  project  site.  In 
addition,  restoration  and  reclamation  activities  will  take  into  account  vegetation  appropriate  to  support 
desert  tortoise. 

Results  of  long-term  monitoring  will  be  used  to  aid  in  making  management  decisions  for  the  Project. 
Should  adaptive  management  become  necessary  for  any  reason,  the  Lead  Translocation  Biologist  for  the 
Project  would  immediately  inform  the  key  personnel  of  the  conditions  causing  management  concern 
and  possible  avenues  to  correct  these  conditions.  All  key  personnel  for  the  Project  would  agree  on  the 
scope  and  direction  of  adaptive  management  actions  prior  to  them  being  implemented  except  in  the 
case  of  immediate  threat  to  one  or  more  desert  tortoise.  In  cases  of  immediate  threat,  the  Lead 
Translocation  Biologist  will  direct  activities  to  avoid  or  minimize  the  immediate  threat  and  contact  the 
key  personnel  within  3 days  afterwards  with  information  on  the  threat  and  actions  taken  to  avoid  or 
minimize  the  impacts,  as  well  as  actions  recommended  to  avoid  similar  threats  in  the  future. 

5.3.2  Red  Bluff  Substation  and  Related  Components 

©SCE  evaluated  two  alternative  sites  for  the  proposed  Red  Bluff  Substation  and  related  components,  and 
investigated  larger  areas  for  these  facilities  than  they  will  cover  in  order  to  avoid  sensitive  resources 
such  as  active  desert  tortoise  burrows.  SCE's  Project  design,  construction,  and  operations  and 
maintenance  (O&M)  phases  of  the  project,  include  the  same  project  design  features  and  BMPs 
discussed  above  to  reduce  adverse  effects  to  desert  tortoises. 

Post-operation  activities  will  avoid  disturbing  areas  of  native  vegetation  adjacent  to  the  substation  and 
related  components.  In  addition,  restoration  and  reclamation  activities  will  take  into  account  vegetation 
appropriate  to  support  desert  tortoise.  Adaptive  management  actions  would  follow  those  discussed 
above  in  Section  5.3.1  for  the  Solar  Farm  Site  and  Gen-Tie  Line. 
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HABITAT  COMPENSATION  PLAN 
DESERT  SUNLIGHT  SOLAR  FARM  PROJECT 
BLM  CASE  FILE  NUMBER  CACA-48649 
RIVERSIDE  COUNTY,  CALIFORNIA 


Purpose  and  Introduction 

Under  the  Proposed  Action,  Desert  Sunlight  Holdings,  LLC  (Desert  Sunlight  Holdings  or  Applicant) 
proposes  to  construct  and  operate  a 550-megawatt  (MW)  nominal  capacity  alternating  current  (AC) 
solar  photovoltaic  (PV)  energy-generating  project  known  as  the  Desert  Sunlight  Solar  Farm  (DSSF  or 
Project).  The  PV  generating  facility  (Solar  Farm  site),  most  of  the  corridor  for  the  Proposed  Action's  220- 
kilovolt  (kV)  generation  interconnection  transmission  line  (Gen-Tie  Line),  and  the  potential  site  being 
considered  for  a new  substation  would  be  located  on  lands  administered  by  the  U.S.  Department  of 
Interior  (DOI),  Bureau  of  Land  Management  (BLM),  Palm  Springs-South  Coast  Field  Office.  Remaining 
lands  along  the  Gen-Tie  Line  are  owned  by  the  Metropolitan  Water  District  (MWD). 

Also  under  the  Proposed  Action,  Southern  California  Edison  (SCE)  would  develop  a new  500-  to  220  kV 
substation  (referred  to  here  as  the  Red  Bluff  substation),  where  the  Project  would  interconnect  with  the 
Southern  California  Edison  (SCE)  regional  transmission  system  Devers-Palo  Verde  I (DPV  I)  transmission 
line.  Although  the  Red  Bluff  substation  and  associated  SCE  project  components  (access  roads, 
distribution  line,  and  telecommunications  site)  are  included  as  part  of  the  Proposed  Action  for  planning 
and  environmental  considerations,  they  would  be  constructed,  owned,  and  operated  by  SCE. 

Mitigation  Alternatives 

The  Applicant  would  compensate  for  the  identified  impacts  to  sensitive  biological  resources  either  by 
acquiring  mitigation  land  or  conservation  easements  in  areas  agreed  to  and  approved  by  the  relevant 
agencies,  or  by  providing  funding  for  land  acquisition,  endowment,  restoration,  and  management 
actions  under  one  of  several  programs,  including  the  recently  approved  mitigation  program  created  by 
California  Senate  Bill  34  (SB  34).  The  precise  details  of  the  mitigation  will  be  established  in  the  BLM 
Right  of  Way  Grant,  FWS  Biological  Opinion,  and  CDFG  2080.1  Consistency  Determination. 

(1)  SB  34 

SB  34  authorizes  CDFG,  in  consultation  with  the  BLM  and  FWS,  to  develop  mitigation  actions,  including 
advance  mitigation  and  interim  mitigation  strategies,  to  fully  mitigate  the  impacts  of  the  potential  or 
actual  take  of  state-  listed  threatened,  endangered,  or  candidate  species  associated  with  the 
development  of  solar  energy  projects  that  are  eligible  for  federal  American  Recovery  and  Reinvestment 
Act  (ARRA)  funding,  and  are  proposed  for  siting  in  the  California  desert  in  the  Desert  Renewable  Energy 
Conservation  Plan  (DRECP)  planning  area. 

Specifically,  SB  34  authorizes  CDFG,  in  consultation  with  BLM  and  FWS,  under  an  Interim  Mitigation 
Strategy  (IMS),  to  jointly  approve  the  establishment  and  use  of  a mitigation  account  fund  to  be  managed 
by  the  National  Fish  and  Wildlife  Foundation,  for  purposes  of  implementing  project  requirements  for 
mitigation  and  conservation  projects  related  to  renewable  energy  development.  Under  the  general 
account  for  renewable  energy  development,  the  Applicant  would  fund  a project  account.  The  amount  of 
funding  in  the  project  account  would  be  based  on  the  specific  project  habitat  compensation  mitigation 
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ratios  and  measures  developed  in  concert  with  the  environmental  analysis  and  permits  issued  by  BLM, 
FWS,  and  CDFG  as  described  above. 

SB  34  establishes  two  implementation  options  for  CDFG,  BLM  and  FWS  to  accomplish  the  land 
acquisition  requirements  required  to  fully  mitigate  for  the  impacts  of  the  Project.  The  participating 
agencies  are  in  the  process  of  entering  into  a necessary  Memorandum  of  Understanding  and  adopting 
specific  procedures  to  implement  SB  34.  Under  SB  34,  the  two  implementation  options  are: 

a)  An  "advance  mitigation"  option  in  which  the  CDFG,  BLM  and  FWS  identify  and  purchase 
mitigations  lands  that  act  as  a land  bank,  available  to  be  credited  to  qualified  projects,  to 
meet  all  or  a portion  of  their  land  acquisition  obligations.  This  will  be  implemented  through 
use  of  a revolving  fund  established  in  the  legislation,  with  expenditures  to  be  reimbursed 
from  the  participating  projects  'mitigation  fees 

b)  An  "in-lieu"  fee  or  mitigation  account  option,  whereby  the  CDFG,  BLM  and  FWS  would  use 
mitigation  fees  to  implement  the  individual  permit  specific  project  mitigations  to  assist  the 
project  in  completing  land  acquisition  obligations. 

(2)  BEAT  Biological  Resource  Compensation/Mitieation  Cost  Estimate  Program 

A second  mitigation  alternative  is  the  Governor's  Office  REAT,  (Renewable  Energy  Action  Team) 
Biological  Resource  Compensation/Mitigation  Cost  Estimate  Program,  a program  very  similar  to  the  "In 
Lieu  Fee"  program  above,  but  not  governed  by  SB  34. 

(3)  Self  Mitigation 

The  third  alternative  for  Sunlight  to  mitigate  its  impacts  is  traditional  self  mitigation  through  direct 
acquisition  of  land  or  conservation  easements.  Under  this  alternative.  Sunlight  would  acquire  mitigation 
land  or  conservation  easements  in  areas  agreed  to  and  approved  by  the  relevant  agencies  and  enable 
the  transfer  of  the  land  or  easements  to  NFWF  or  to  an  acceptable  3rd  party  land  manager. 

Project  Habitat 

Several  Project  habitat  areas  are  considered  sensitive  habitat  areas  under  the  NECO  plan:  desert  dry 
wash  woodland,  the  Chuckwalla  Desert  Wildlife  Management  Area  (DWMA),  and  Chuckwalla  Critical 
Flabitat  Unit  (CHU).  Portions  of  several  of  the  Gen-Tie  Line  alternatives  lie  within  the  Chuckwalla  DWMA 
and  portions  of  several  Gen-Tie  Line  alternatives  and  the  Red  Bluff  Substation  Site  A lie  within  both  the 
Chuckwalla  DWMA  and  CFIU. 

The  habitat  types  found  within  the  project  site  include  Creosote  bush  scrub  and  desert  dry  wash 
woodland,  and  disturbed,  ruderal,  and  non-vegetated  areas.  Portions  of  these  habitats  may  support  a 
variety  of  different  sensitive  species.  These  species  include  one  federally-  and  state-listed  threatened 
species,  the  desert  tortoise,  and  one  candidate  species  for  listing  under  the  federal  Endangered  Species 
Act  (ESA),  the  Palm  Springs  round-tailed  ground  squirrel.  The  project  site  may  provide  habitat  for  birds 
including  foraging  habitat  for  the  golden  eagle,  ferruginous  hawk,  Swainson's  hawk,  prairie  falcon,  and 
northern  harrier,  and  foraging  and  nesting  habitat  for  the  short-eared  owl,  burrowing  owl,  loggerhead 
shrike,  and  LeConte's  thrasher.  Several  bat  species  - including  the  pallid  bat,  California  leaf-nosed  bat, 
and  western  mastiff  bat  may  forage  within  desert  washes  and  may  roost  in  the  dry  desert  wash 
woodland  within  the  Project  area.  American  badger  may  also  use  habitat  within  the  project  area  to 
burrow. 


2 


c 


Mitigation  Plan 

In  addition  to  avoidance  and  minimization  measures  included  as  part  of  the  project  design  and  siting 
process  and  best  management  practices  proposed  by  the  Applicant  to  avoid  and  minimize  impacts,  the 
Applicant  will  compensate  for  anticipated  impacts  to  sensitive  and  listed  species  impacts  through  one  of 
the  alternative  options  described  above.  Impacts  to  DFG  jurisdictional  drainages  regulated  by  California 
Fish  and  Game  Code  Sections  1600-1603  will  be  mitigated  by  the  acquisition  of  sensitive  species  habitat 
that  also  includes  jurisdictional  drainages. 

Some  of  these  jurisdictional  areas  will  be  impacted  by  the  project.  These  include  desert  dry  wash 
woodland  habitat  and  desert  dry  washes  contained  within  Creosote  bush  scrub  habitat.  As  part  of  the 
land  acquisition  process  identified  above,  the  Applicant  would  purchase  credits  or  lands.  Land  or  credits 
purchased  would  be  for  lands  containing  the  habitat  that  is  "like  in-  kind"  with  the  habitats  impacted  by 
the  project's  development.  Therefore,  the  compensation  for  the  loss  of  jurisdictional  drainages  would 
be  included  within  the  compensation  ratios  established  for  the  larger  project  site. 

The  Applicant  would  compensate  for  all  potential  habitat,  species  and  CDFG  jurisdictional  impacts 
caused  by  the  Project  according  to  the  BLM,  FWS,  and  CDFG  agreed  upon  compensation  ratios  to  be 
agreed  between  the  Applicant  and  these  agencies.  The  ratios  established  in  the  Northern  and  Eastern 
Colorado  Desert  Coordinated  Management  Plan/Environmental  Impact  Statement  (NECO  Plan/EIS)  are 
1;1  for  impacts  within  Creosote  bush  scrub,  3:1  for  impacts  within  desert  dry  wash  woodland,  and  5:1 
for  impacts  within  the  Chuckwalla  CFIU  and  Chuckwalla  DWMA.  N October  17*^  1995  California 
Department  of  Fish  and  Game  Staff  Report  on  Burrowing  Owl  Mitigation  establishes  a compensation 
ratio  of  6.5  acres  each  for  every  individual  borrowing  owl  on  the  project  site,  and  requires  creation  or 
enhancement  of  two  borrows  for  every  active  burrow  on  the  project  site. 

Compensation  provided  by  Sunlight  would  be  utilized  for  land  acquisition,  appropriate  endowment  of 
acquired  lands  based  on  agreement  with  the  relevant  agencies,  restoration,  and  management  actions 
based  on  these  mitigation  ratios.  The  funding  for  each  activity  would  be  established  in  consultation 
with  the  FWS,  BLM,  and  CDFG.  An  endowment  funding  strategy  would  be  established  for  land  acquired, 
so  that  adequate  funds  will  be  available  to  manage  the  compensation  lands. 


c 


3 


9 


o 


Avian  & Bat  Protection  Plan 


9 


Q 


c 


Avian  and  Bat  Protection  Plan 
Desert  Sunlight  Solar  Farm  Project 
BLM  Case  File  Number  CACA-48649 
Riverside  County,  California 


Prepared  for: 

DESERT  SUNLIGHT  HOLDINGS,  LLC 
1111  Broadway  St,  4th  Floor 
Oakland,  CA  94607 

Prepared  by: 

IRONWOOD  CONSULTING  INC. 
20  Nevada  Street,  Suite  300 
Redlands,  CA  92373 


o 


August  3,  2010 


Table  of  Contents 


A.  Introduction 3 

A.  1 Purpose  of  the  Avian  and  Bat  Protection  Plan 3 

A.2  Legal  Drivers 4 

B.  Corporate  Policy 5 

C.  Adaptive  Management  and  Habitat  Compensation 6 

C.l  Adaptive  Management  Process 6 

C. 2  Habitat  Compensation 8 

D.  Site  Suitability  Assessment 9 

D.  1 Pre-Site  Survey  Assessment 9 

D.2  Bird  Use  Studies  and  Risk  Assessment 12 

D.2.1  Methods 12 

D.2. 2 Results 13 

D.2.3  Risk  Assessment 21 

D. 3  Bat  Use  Studies  and  Risk  Assessment 22 

D.3.1  Methods 22 

D.3. 2 Results 22 

D.3. 3 Risk  Assessment 23 

E.  Project  Design  and  Impact-Reducing  Conservation  Measures 24 

f . 1 Macro-  and  Micro-Siting  Considerations 24 

E. 2  Nest  Site  Buffers 25 

E.3  Construction  Phase  Conservation  Measures 25 

E. 4  Operations  and  Maintenance  Conservation  Measures 26 

F.  Post-Construction  Monitoring  and  Risk  Assessment  Validation 27 

F. l  Post-Construction  Monitoring 27 

F.1.1  Incidental  Sightings 27 

F.l. 2 Nest  Surveys 27 

F. 2  Reporting  and  Risk  Assessment  Validation 27 

G.  Implementation 29 

G. l  Permit  Compliance 29 

G.2  Employee  Training 29 

G.3  Quality  Control 29 

G.4  Key  Resources 29 

H.  References 31 


o 


List  of  Tables  Page# 

Table  1 Sensitive  Avian  Species  with  the  Potential  to  Inhabit  the  Proposed  Project  Area  10 

Table  2 Sensitive  Bat  Species  with  the  Potential  to  Inhabit  the  Proposed  Project  Area  11 

Tables  Passerine  Species  Recorded  at  the  Solar  Farm  and  Gen-Tie  13 

Table  4 Raptor  Species  Recorded  at  the  Solar  Farm  and  Gen-Tie  16 

List  of  Figures  Page  # 

Figure  1 Sensitive  Bird  Species  Observations  15 

Figure  2 Burrowing  Owl  Sign  17 

Figures  Results  of  Phase  I and  II  Golden  Eagle  Surveys  19 


List  of  Acronyms 


ABPP 

Avian  and  Bat  Protection  Plan 

AC 

Alternating  Current 

ACEC 

Area  of  Critical  Environmental  Concern 

BGEPA 

Bald  and  Golden  Eagle  Protection  Act 

BLM 

U.S.  Bureau  of  Land  Management 

COCA 

California  Desert  Conservation  Area  Plan 

CDFG 

California  Department  of  Fish  and  Game 

CEC 

California  Energy  Commission 

CEQA 

California  Environmental  Quality  Act 

CHU 

Critical  Flabitat  Unit 

CPUC 

California  Public  Utility  Commission 

DWMA 

Desert  Wildlife  Management  Area 

1-10 

Interstate  10 

kV 

Kilovolt 

MBTA 

Migratory  Bird  Treaty  Act 

MW 

Megawatt 

NECO 

Northern  and  Eastern  Colorado  Coordinated  Management  Plan 

NEPA 

National  Environmental  Policy  Act 

O&M 

Operations  and  Maintenance 

PV 

Photovoltaic 

ROW 

Right  of  Way 

SCE 

Southern  California  Edison 

USFWS 

U.S.  Fish  and  Wildlife  Service 

A.  Introduction 

Desert  Sunlight  Holdings,  LLC  (Sunlight  or  Applicant),  a wholly  owned  subsidiary  of  First  Solar 
Development,  Inc.  (First  Solar),  proposes  to  develop  a 550-megawatt  (MW)  alternating  current 
(AC)  solar  photovoltaic  (PV)  energy-generating  project  known  as  the  Desert  Sunlight  Solar  Farm 
Project  (Project).  The  Project  consists  of  three  main  components:  a PV-  generating  facility  (Solar 
Farm),  a 220-kilovolt  (kV)  generation  interconnection  (Gen-Tie  Line)  transmission  line,  and  a 
500-  to  220-  (500/220)  kilovolt  (kV)  substation  (referred  to  herein  as  the  Red  Bluff  Substation). 
The  Solar  Farm  and  most  of  the  route  for  the  Project's  Gen-Tie  Line  would  be  located  on  lands 
administered  by  the  U.S.  Department  of  Interior,  Bureau  of  Land  Management,  Palm  Springs- 
South  Coast  Field  Office  (BLM).  The  Red  Bluff  Substation,  where  the  project  would  interconnect 
with  the  Southern  California  Edison  (SCE)  regional  transmission  system,  is  included  as  part  of  the 
Project  for  planning  and  environmental  considerations,  but  it  would  be  constructed  and 
operated  by  SCE. 

A.l  Purpose  of  the  Avian  and  Bat  Protection  Plan 

The  Avian  and  Bat  Protection  Plan  (ABPP)  is  intended  to  reduce  the  potential  risks  for  avian  and 
bat  mortality  due  to  actions  performed  by  Sunlight  in  the  construction  and  operation  of  the 
Solar  Farm  and  Gen-Tie  Line;  and  by  SCE  in  the  construction  and  operation  of  their  project 
components  (Red  Bluff  Substation  and  associated  access  road,  distribution  line  and 
telecommunications  site).  The  objectives  of  this  plan  are  as  follows: 

♦ Identify  baseline  conditions  for  raptor  and  bat  species  currently  present  at  the  Project 
components. 

♦ Identify  construction  and  operational  activities  that  may  increase  the  potential  of 
adverse  effects  to  these  species  on  and  adjacent  to  the  Project  components. 

♦ Specify  steps  that  will  be  taken  to  avoid,  minimize  and  mitigate  any  potential  adverse 
effects  on  these  species. 

♦ Detail  long-term  monitoring  and  reporting  goals  for  the  Project. 

This  plan  is  modeled  on  the  recommendations  of  the  U.S.  Fish  and  Wildlife  Service  (USFWS  or 
Service)  in  its  Interim  Guidelines  for  the  Development  of  a Project  Specific  Avian  and  Bat 
Protection  Plan  for  Wind  Energy  Facilities.  Although  this  document  is  applicable  to  wind  energy, 
rather  than  solar  energy,  projects,  USFWS  recommends  that  this  template  be  utilized,  to  the 
extent  appropriate,  for  solar  projects.  This  plan  also  follows  the  Avian  and  Bat  Protection  Plan 
Guidelines  developed  jointly  by  Edison  Electric  Institute's  Avian  Power  Line  Interaction 
Committee  (1994,  2006)  and  the  USFWS  (2000,  2003,  2010).  Additionally,  the  ABPP  is  consistent 
with  applicable  federal  and  state  regulations  established  by  the  BLM  and  other  regulatory 
agencies  such  as  the  Northern  and  Eastern  Colorado  Desert  Coordinated  Management  Plan 
(NECO  Plan,  BLM  and  CDFG  2002). 
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A.2  Legal  Drivers 

The  Migratory  Bird  Treaty  Act  (MBTA),  Bald  and  Golden  Eagle  Protection  Act  (BGEPA),  National 
Environmental  Policy  Act  (NEPA),  and  the  California  Environmental  Quality  Act  (CEQA)  provide 
the  primary  legal  bases  for  this  ABPP.  The  Migratory  Bird  Treaty  Act  (16  U.S.C.  §§  703,  et  seq.) 
prohibits  the  taking,  killing,  possession,  transportation  and  importation  of  migratory  birds,  their 
eggs,  parts,  and  nests,  except  when  authorized  by  the  USFWS.  Because  MBTA  does  not  provide 
a specific  mechanism  to  authorize  "incidental"  take,  proponents  often  work  proactively  with  the 
Service  to  avoid  and  minimize  the  potential  take  of  species. 

The  Bald  and  Golden  Eagle  Protection  Act  (16  U.S.C.  §§  668-668d)  protects  bald  and  golden 
eagles.  Through  a new  regulation  (50  CFR  § 22.26),  the  Service  can  authorize  take  of  bald  and 
golden  eagles  when  the  take  is  associated  with,  but  not  the  purpose  of,  an  otherwise  lawful 
activity,  and  cannot  practicably  be  avoided.  Thus,  these  new  regulations  provide  a mechanism 
where  take  of  eagles  can  be  legally  authorized. 

Under  the  National  Environmental  Policy  Act  (42  USC  §§  4321-4370h),  federal  agencies  such  as 
BLM  are  required  to  prepare  a detailed  environmental  impact  statement  (EIS)  for  any  major 
federal  action  significantly  affecting  the  quality  of  the  human  environment.  An  EIS  must  include 
an  examination  of  the  environmental  impacts  of  a proposed  project,  a reasonable  range  of 
alternatives  for  a project  and  other  related  matters.  BLM  authorization  of  a right-of-way  (ROW) 
grant  for  the  Project  would  require  a land  use  plan  amendment  (PA)  to  the  California  Desert 
Conservation  Area  (CDCA)  Plan  (BLM  1980),  as  amended.  In  addition,  DOE  will  consider 
Sunlight's  application  for  a loan  guarantee  under  Title  XVII  of  the  Energy  Policy  Act  of  2005 
(EPAct  05),  as  amended  by  Section  406  of  the  American  Recovery  and  Reinvestment  Act  of  2009, 
Public  Law  (PL)  111-5  (the  "Recovery  Act"). 

The  California  Public  Utilities  Commission  (CPUC)  has  discretionary  authority  to  issue  the  Permit 
to  Construct  (PTC)  for  SCE's  proposed  Red  Bluff  Substation,  a portion  of  the  Proposed  Project.  As 
allowed  by  the  California  Environmental  Quality  Act  (CEQA)  Guidelines  Section  15221,  the  CPUC 
intends  to  use  this  EIS  to  provide  the  environmental  review  required  for  its  approval  process. 
The  CPUC  and  BLM  have  signed  a Memorandum  of  Understanding  (MOU)  that  defines  the 
relationship  of  the  two  agencies,  and  identifies  CPUC  as  a cooperating  agency  with  the  BLM. 

The  Applicant  anticipates  that  construction  and/or  operation  of  the  Project  will  not  cause 
unauthorized  "take"  or  prohibited  "disturbance"  of  any  species  protected  by  the  Migratory  Bird 
Treaty  Act  or  the  Bald  and  Golden  Eagle  Protection  Act.  However,  it  is  voluntarily  proposing  this 
Avian  and  Bat  Protection  Plan  to  proactively  implement  measures  to  avoid,  minimize  and 
mitigate  for  any  potential  adverse  effects  of  the  Project  on  such  species.  In  addition,  by  utilizing 
the  adaptive  management  approach  in  this  plan,  it  is  committing  to  evaluate  data  during  the 
operation  phase  of  the  Project  and  make  further  adjustments  to  the  plan,  if  necessary  and 
appropriate. 
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B.  Corporate  Policy 

Sunlight  and  SCE  have  a commitment  to  work  cooperatively  towards  the  protection  of  migratory 
birds  and  bats.  These  entities  are  committed  to  consistent  coordination  with  agency  personnel 
at  BLM,  USFWS,  and  the  California  Department  of  Fish  and  Game  (CDFG)  so  that  all  parties  and 
agencies  understand  the  scope  of  the  Project  and  can  discuss  project  facilities  and  features  that 
may  require  additional  attention  for  avian  species.  To  that  end,  Sunlight,  SCE,  BLM,  USFWS,  and 
CDFG  have  been  conducting  weekly  telephone  meetings  since  March  2010  to  discuss  ongoing 
Project  components  and  any  new  information  or  changes  that  arise  throughout  the  week. 
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c. 


Adaptive  Management  and  Habitat  Compensation 


C.l  Adaptive  Management  Process 

The  Applicant  has  incorporated  siting  criteria,  design  features  and  best  management  practices 
into  the  Project  that  will  provide  significant  avoidance  and  minimization  measures  into  the 
Project  to  reduce  the  potential  for  adverse  effects  on  protected  avian  and  bat  species. 
Specifically,  decisions  were  made  to  ensure  that  each  phase  of  project  development  was 
evaluated  with  an  eye  to  reducing  potential  adverse  effects  to  migratory  birds  and  bats  during 
the  siting,  design,  construction,  operation,  and  post-operation  phases  of  the  Proposed  Project. 

Moreover,  in  additional  to  the  specific  Project  measures  described  below.  Sunlight  and  SCE  are 
committed  to  utilizing  an  adaptive  management  approach  in  the  future  during  operation  that 
supports  flexible  decision  making  and  can  be  adjusted  as  the  actual  monitoring  results  are 
received.  In  so  doing,  the  protections  in  this  plan  are  expected  to  have  continued  effectiveness 
throughout  the  life  of  the  Project. 

Solar  Farm  and  Gen-Tie  Line 

Sunlight  evaluated  a larger  Project  Study  Area  (PSA)  when  determining  the  siting  of  the  Project. 
Areas  of  desert  wash  woodland  were  avoided  in  this  siting  to  the  extent  possible,  in  part  to 
avoid  the  potential  roosting,  nesting,  and  foraging  areas  for  birds  and  bats  within  areas  of 
greater  vegetation  structure. 

The  Applicant  also  has  incorporated  design  features  into  the  Project  to  reduce  potential  adverse 
effects  to  migratory  birds  and  bats,  including: 

♦ Limiting  vegetation  disturbance  and  grading  to  the  smallest  area  practicable;  and 

♦ Placing  electrical  lines  underground  or  transmission  lines  on  existing  structures  to  the  extent 
practical  to  avoid  collisions  with  lines. 

The  Applicant  further  intends  to  utilize  the  following  best  management  practices  (BMPs)  during 
the  construction  phase  and  operations  and  maintenance  (O&M)  phase  of  the  project  to  reduce 
potential  adverse  effects  to  migratory  birds  and  bats: 

1.  The  Gen-Tie  Line  and  all  electrical  components  will  be  installed  in  accordance  with  the  APLIC 
Suggested  Practices  for  Avian  Protection  on  Power  Lines:  The  State  of  the  Art  in  2006  (Avian 
Power  Line  Interaction  Committee  2006)  and  maintained  in  accordance  with  APLIC 
Mitigating  Bird  Collisions  with  power  lines:  The  State  of  the  Art  in  1994  (Avian  Power  Line 
Interaction  Committee  2004)  to  reduce  the  likelihood  of  electrocutions  of  raptors  and  other 
large  birds. 

2.  Low  and  medium  voltage  connecting  power  lines  will  be  placed  underground  to  the  extent 
practical  to  avoid  collisions  with  lines. 

3.  Communication  towers  and  permanent  meteorological  towers  should  not  be  guyed.  If  guy 
wires  are  necessary,  bird  flight  diverters  or  high  visibility  marking  devices  would  be  used. 
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4.  Facility  lighting  will  be  installed  and  maintained  to  prevent  upward  and  side  casting  of  light 
towards  wildlife  habitat  and  the  use  of  motion  sensors  and  switches  to  keep  lights  off  when 
not  required  will  be  used.  The  use  of  high  intensity  lighting,  steady-burning,  or  bright  lights 
such  as  sodium  vapor  or  spotlights  will  be  avoided  or  minimized. 

5.  Speed  limits  on  all  unpaved  areas  of  the  Project  will  be  a maximum  of  15  miles  per  hour. 

6.  No  dogs  or  firearms  will  be  allowed  on  the  project  site  during  construction  or  O&M. 

7.  Construction  and  O&M  activities  will  be  limited  to  daylight  hours  to  the  extent  possible. 

8.  Trash  will  always  be  contained  within  raptor  and  raven-proof  receptacles  and  removed  from 
the  site  frequently,  including  trash  collected  in  vehicles  in  the  field. 

9.  Water  required  for  construction  purposes  will  not  be  stored  in  open  containers  or  structures 
and  will  be  transported  throughout  the  site  in  enclosed  water  trucks. 

10.  Water  sources  for  the  project  (such  as  wells)  will  be  checked  periodically  by  biological 
monitors  to  ensure  they  are  not  creating  open  water  sources  through  by  leaking  or 
consistently  overfilling  trucks. 

11.  All  vehicles  leaking  fuel  or  other  liquids  will  be  immediately  removed  to  the  staging  area  and 
repaired  - all  vehicles  will  carry  spill  materials  and  all  spills  will  be  cleaned  up  promptly  and 
disposed  of  correctly. 

12.  A formal  Worker  Environmental  Awareness  Program  will  be  completed  for  every  individual 
on  all  Project  components.  This  Program  will  include  formal  classroom  training.  All  individual 
completing  training  will  sign  a sign-in  sheet  and  receive  wallet  cards  and  stickers  to  show 
they  have  completed  this  training.  The  training  will  include  the  following  information  and 
include  photographs  of  all  resources; 

a.  Discussion  of  the  fragile  desert  ecosystem,  vegetation  and  wildlife  communities  on 
the  Project  site, 

b.  Discussion  of  sensitive  avian  and  bat  species  found  on  the  Project  components  being 
constructed, 

c.  Regulations  and  , permitting  compliance,  for  avian  and  bat  protection, 

d.  Project-specific  avian  and  bat  protection  measures  such  as  nest  avoidance,  and 

e.  Worker  responsibilities  and  biological  monitoring  responsibilities,  including  the 
authority  for  biological  monitors  to  halt  project  activities. 

Post-operation  activities  will  avoid  disturbing  areas  of  desert  wash  woodland  adjacent  to  the 
Project  site.  In  addition,  restoration  and  reclamation  activities  will  take  into  account  vegetation 
appropriate  to  support  bird  species  that  were  identified  on  the  Project  prior  to  construction. 

Red  Bluff  Substation  and  Related  Components 

SCE  evaluated  two  alternative  sites  for  the  proposed  Red  Bluff  Substation  and  related 
components,  and  surveyed  areas  beyond  the  footprint  of  these  facilities  in  order  to  avoid 
sensitive  resources  such  as  important  avian  and  bat  roosting,  nesting,  and  foraging  areas. 

SCE's  Project  design,  construction,  and  operations  and  maintenance  (O&M)  phases  of  the 
Project  include  the  same  project  design  features  and  BMPs  discussed  above  to  reduce  potential 
adverse  effects  to  migratory  birds  and  bats. 
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Post-operation  activities  will  avoid  disturbing  areas  of  desert  wash  woodland  adjacent  to  the 
substation  and  related  components.  In  addition,  restoration  and  reclamation  activities  will  take 
into  account  vegetation  appropriate  to  support  bird  species  that  were  identified  on  these 
facilities  prior  to  construction. 

Project  Goals 

Sunlight's  fundamental  objectives  for  the  Project  are  to  construct,  operate  and  eventually 
decommission  a 550-MW  solar  photovoltaic  (PV)  energy  facility  and  associated  interconnection 
transmission  infrastructure,  to  facilitate  the  construction  and  operation  by  SCE  of  a necessary 
substation,  to  provide  renewable  electric  power  for  California's  existing  transmission  grid  to 
help  meet  Federal  and  State  renewable  energy  supply  and  GHG  reduction  requirements,  to 
provide  an  environmentally  responsible  commercial  solar  energy  project,  and  with  its  related 
renewable  energy  supply  a significant  portion  of  the  needs  of  the  State's  investor-owned 
utilities. 

Future  Management  Actions 

The  Applicant  is  committed  to  utilizing  an  adaptive  management  approach  for  future  measures 
to  protect  covered  avian  and  bat  species.  This  adaptive  management  approach  will  include  the 
following  six  key  concepts  described  by  Williams  (2009)  that  are  endorsed  by  the  Service  in  its 
Interim  Guidance  for  wind  energy  facilities: 

1.  Problem  Assessment 

2.  Design 

3.  Implementation 

4.  Monitoring 

5.  Evaluation 

6.  Adjustment 

The  Problem  Assessment,  Design,  and  Implementation  portions  of  the  adaptive  management 
plan  for  the  Project  are  discussed  above,  with  Monitoring,  Evaluation,  and  Adjustment  discussed 
later  in  this  document  in  Sections  F and  G. 

The  Applicant  will  implement  appropriate  and  reasonable  future  management  actions  if  studies 
show  that  bird  populations  in  the  area  surrounding  the  Project  site  are  reduced  or  reducing  for 
reason  that  are  demonstrated  to  be  attributable  to  the  Project.  The  potential  actions  will  be 
based  on  monitoring  data,  including  baseline  bird  point  count  surveys  that  have  been  conducted 
at  random  locations  on  the  site  (stratified  by  vegetation  community),  and  at  control  sites  on 
surrounding  BLM  lands  that  are  not  likely  to  be  disturbed  during  the  lifespan  of  the  Proposed 
Project. 

C.2  Habitat  Compensation 

Compensation  for  Western  burrowing  owl  impacts  will  be  determined  by  reference  to  the  DFG 
Staff  Report  on  Burrowing  Owl  Mitigation  (DFG,  1995).  It  is  anticipated  that  due  to  the  presence 
of  eight  burrowing  owls  and  active  burrows  across  the  DSSF  and  SCE  Red  Bluff  Substation  and 
Components,  mitigation  for  impacts  will  be  required. 
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D.  Site  Suitability  Assessment 
D.l  Pre-Site  Survey  Assessment 
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Solar  Farm  and  Gen-Tie  Line 

The  Solar  Farm  Site  alternatives  and  Gen-Tie  Line  route  alternatives  are  not  within  an  Important 
Bird  Area,  a Western  Hemisphere  Shorebird  Reserve  Network  (WHSRN),  or  an  area  designated 
by  the  Convention  on  Wetlands  of  International  Importance  (Ramsar  Convention).  The  Solar 
Farm  Site  alternatives  are  not  within  an  area  designated  as  a critical  habitat  unit  (CHU),  a Desert 
Wildlife  Management  Area  (DWMA)  or  other  Area  of  Critical  Environmental  Concern  (ACEC). 
However,  three  of  the  four  Gen-Tie  Line  alternatives  are  partially  located  within  the  Chuckwalla 
DWMA  and  all  four  are  partially  located  within  the  Chuckwalla  CHU.  These  DWMA  and  CHU 
areas  are  designated  Desert  Tortoise  management  areas. 

Red  Bluff  Substation  and  Related  Components 

The  Red  Bluff  Substation  alternatives  and  related  components  are  not  within  an  Important  Bird 
Area,  WHSRN  area,  or  Ramsar  Convention  area.  The  Red  Bluff  Substation  alternatives  and 
related  components  are  within  an  area  designated  as  Chuckwalla  CHU  and  DWMA. 

For  the  Solar  Farm  Site,  Gen-Tie  Line  route.  Red  Bluff  Substation  and  its  related  components, 
initial  document  assessments  identified  the  potential  presence  of  10  sensitive  avian  species 
(Table  1)  and  11  sensitive  bat  species  (Table  2)  within  the  Project  areas.  These  pre-survey 
assessments  were  then  followed  up  on  by  the  surveys  described  in  the  succeeding  sections  of 
this  plan. 

The  Solar  Farm  Site  and  Gen-Tie  Line  route  would  be  constructed  and  operated  in  a manner 
consistent  with  the  protection  of  migratory  avian  and  bat  species  including  avoidance  of 
impacts,  minimization  of  impacts,  and  mitigation  for  those  impacts  that  are  not  able  to  be 
avoided. 

This  plan  does  not  cover  the  common  raven  (Corvus  corax]  since  this  species  is  discussed 
separately  and  specially  covered  in  the  Common  Raven  Management  Plan  for  Desert  Sunlight 
Solar  Farm  (Ironwood  Consulting  2010). 
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Table  1.  Sensitive  Avian  Species  with  the  Potential  to 
Inhabit  the  Proposed  Project  Area 


Scientific  Name 
Common  Name 

Status 

Passerine  Species 

Chaetura  vauxi 
Vaux's  swift  (breeding) 

Federal:  none 

State:  SSC 

NECO:  covered 

Progne  subis 
purple  martin 

Federal:  none 

State:  SSC 

NECO:  covered 

Toxostoma  lecontei 
LeConte's  thrasher 

Federal:  none 

State:  SSC 

NECO:  covered 

Raptors 

Aquila  chrysaetos 
golden  eagle 

Federal:  not  listed;  protected  by  BGEPA 

State:  SSC;  fully  protected 

NECO:  covered 

1 

Athene  cunicularia 
burrowing  owl 

Federal:  none 

State:  SSC 

NECO:  covered 

Buteo  regalis 

ferruginous  hawk  (nesting) 

Federal:  none 

State:  none 

NECO:  covered 

Buteo  swainsonii 
Swainson's  hawk  (nesting) 

Federal:  none 

State:  threatened 

NECO:  covered 

Circus  cyaneus 
northern  harrier 

Federal:  none 

State:  SSC 

NECO:  covered 

Falco  mexicanus 
prairie  falcon  (nesting) 

Federal:  none 

State:  SSC 

NECO:  covered 

Lanius  ludovicianus 
loggerhead  shrike 

Federal:  none 

State:  SSC 

NECO:  covered 
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Table  2.  Sensitive  Bat  Species  with  the  Potential  to 
Inhabit  the  Proposed  Project  Area 


Scientific  Name 
Common  Name 

Status 

Antrozous  pallidus 
pallid  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Eptesicus  fuscus  pallidus 
Big  brown  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Eumops  perotls  callfornicus 
western  mastiff  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Eumops  perotls 
Pocketed  free-tailed  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Laslurus  cinereus 
Hoary  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Laslurus  xanthinus 
Southern  yellow  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Macrotus  callfornicus 
California  leaf-nosed  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Myotis  callfornicus 
California  myotis 

Federal:  none 

State:  SSC 

NECO:  covered 

Parastrellus  hesperus 
Western  pipistrelle 

Federal:  none 

State:  SSC 

NECO:  covered 

Plecotus  townsendii 
Townsend's  big-eared  bat 

Federal:  none 

State:  SSC 

NECO:  covered 

Tadarida  brasiliensis 
Mexican  free-tailed  bat 

Federal:  none 

State:  SSC 

NECO:  covered 
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D.2  Bird  Use  Studies  and  Risk  Assessment 

D.2.1  Methods 

Four  separate  types  of  surveys  were  conducted  that  contribute  to  the  knowledge  of  avian 
species  at  the  Solar  Farm  Site  and  Gen-Tie  Line:  point  counts,  golden  eagle  and  raptor  surveys, 
nest  surveys,  and  incidental  sightings.  At  the  Red  Bluff  Substation  and  its  related  components, 
golden  eagle  and  raptor  surveys,  nest  surveys,  and  incidental  sightings  were  conducted. 

Point  Counts 

Point  count  surveys  for  all  birds  were  conducted  in  April  and  May  2010  by  an  experienced  desert 
avian  biologist  at  a total  of  twelve  locations,  nine  on  the  Solar  Farm  Site  and  three  at  control 
sites,  using  point  count  methodology  as  described  in  Monitoring  Bird  Populations  by  Point 
Counts  (Ralph  et  al.  1995).  The  surveys  identify  bird  species  and  their  relative  numbers  at  each 
fixed  study  point  location  (point  counts).  Point  count  methodology  is  well  accepted  and  widely 
used  in  bird  studies.  Each  point  is  visited  for  a fixed  amount  of  time  and  all  birds  detected 
within  an  often  fixed  radius  are  recorded.  Research  suggests  that  the  amount  of  time  spent  at  a 
sampling  location  increases  standard  error,  especially  at  times  greater  than  10  minutes  (Smith  et 
al.  1997).  Each  count  was  limited  to  10  minutes  to  minimize  standard  error  introduced  by 
double  counting,  flyovers,  etc.  Additionally,  incidental  flyovers  were  recorded  separately  from 
typical  observations  and  each  count  was  divided  into  three  survey  periods  consisting  of  the  first 
three  minutes,  minutes  3 to  5,  and  minutes  5 to  10.  This  time  division  was  done  to  facilitate  data 
analysis  used  to  differentiate  birds  most  likely  to  be  permanent  or  temporary  occupants  of  the 
study  point  from  transients  in  the  area  surveyed. 

Golden  Eagle  Surveys 

The  Applicant  participated  in  a joint  program  to  conduct  aerial  surveys  for  golden  eagles  in  and 
around  Blythe  and  Desert  Center,  California.  These  surveys  were  conducted  in  two  phases,  with 
Phase  1 occurring  on  April  2-3,  2010  and  Phase  2 occurring  on  May  14,  2010.  These  surveys 
were  conducted  in  accordance  with  applicable  USFWS  guidance  and  were  designed  to  record 
and  report  occupancy  (Phase  I)  and  productivity  (Phase  II)  of  golden  eagle  nests  within  a ten- 
mile  radius  of  four  solar  projects,  including  Sunlight's  Solar  Farm  Site. 

Although  the  primary  purpose  of  the  surveys  was  to  conduct  the  first  of  two  aerial  surveys  for 
golden  eagles  [Interim  Golden  Eagle  Inventory  and  Monitoring  Protocols;  and  Other 
Recommendations  (USFWS  2010)],  the  surveys  also  recorded  data  for  other  raptor  species.  The 
data  and  results  from  these  surveys  are  found  in  the  Final  Report,  Golden  Eagle  Surveys 
Surrounding  Four  Proposed  Energy  Developments  In  the  Mojave  Desert  Region,  California 
(Wildlife  Research  Institute  2010). 

Nest  Surveys 

Surveys  of  the  alternatives  for  all  three  main  components  of  the  Project  site  were  conducted  on 
April  23-24  and  May  20,  2010  in  accordance  with  draft  State  agency  protocols  for  identifying 
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raptor  nests  [California  Energy  Commission  (CEC)  and  CDFG  2010],  The  results  from  these  nest 
surveys  are  incorporated  in  this  document. 

Incidental  Sightings 

During  all  Project  biological  surveys,  all  bird  species  were  identified  and/or  tallied  on 
standardized  data  forms  (Ironwood  Consulting  2010). 


D.2.2  Results 

Results  are  compiled  into  passerines  and  raptors  with  a special  discussion  for  sensitive  species 
as  listed  on  Table  1.  Sensitive  species  detections  for  all  Project  components  are  also  shown  on 
Figure  1. 

Passerines 

All  of  these  passerine  (songbird)  species  were  found  in  habitats  that  are  present  both  on  the 
Solar  Farm  Site  and  Gen-Tie  Line,  and  on  the  Red  Bluff  Substation  and  related  components,  and 
therefore  any  of  these  species  may  inhabit  each  of  these  Project  components. 

Thirty-eight  passerine  species  are  known  to  occur  at  the  Project  components  (Table  3).  The 
species  indicated  in  bold  type  are  sensitive  species  discussed  separately  below.  The  chart  below 
Table  3 shows  those  species  most  commonly  found  on  the  Project  components. 


Table  3.  Passerine  Species  Recorded  at  the  Solar  Farm  and  Gen-Tie  Line 


Common  Name 

Scientific  name 

American  robin 

Turdus  migratorius 

Anna's  hummingbird 

Calypte  anna 

ash-throated  flycatcher 

Myiarchus  cinerascens 

barn  swallow 

Hirundo  rustica 

black-crowned  night  heron 

Nycticorax  nycticorax 

black-tailed  gnatcatcher 

Polioptila  melanura 

black-throated  sparrow 

Amphispiza  bilineata 

blue-gray  gnatcatcher 

Polioptila  caerulea 

Brewer's  blackbird 

Euphagus  cyanocephalus 

Brewer's  sparrow 

Spizella  breweri 

Bullock's  oriole 

Icterus  bullockii 

common  poorwill 

Phalaenoptilus  nuttallii 

Costa's  hummingbird 

Calypte  costae 

Gambel's  quail 

Callipepla  gambelii 

greater  roadrunner 

Geococcyx  californianus 

great-tailed  grackle 

Quiscalus  mexicanus 

horned  lark 

Eremophila  alpestris 

house  finch 

Carpodacus  mexicanus 

house  wren 

Troglodytes  aedon 

killdeer 

Charadrius  vociferous 

LeConte's  thrasher 

Toxostoma  Lecontei 

lesser  goldfinch 

Carduelis  psaltria 
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Common  Name 

Scientific  name 

lesser  nighthawk 

Chordeiles  minor 

mourning  dove 

Zenaida  macroura 

northern  flicker 

Colaptes  auratus 

northern  mockingbird 

Mimus  polyglottos 

phainopepla 

Phainopepla  nitens 

rock  wren 

Salpinctes  obsoletus 

northern  rough-winged  swallow 

Stelgidopteryx  serripennis 

Say's  phoebe 

Sayonaris  nigricans 

tree  swallow 

Tachycineta  bicolor 

verdin 

Auriparus  flaviceps 

violet-green  swallow 

Tachycineta  bicolor 

western  kingbird 

Tyraannus  verticalis 

western  meadowlark 

Sturnella  neglecta 

white-crowned  sparrow 

Zonotrichia  leucophrys 

white-throated  swift 

Aeronautes  saxatalis 

yellow-rumped  warbler 

Dendroica  coronata 

400 


Most  Common  Incidental  Observations  of  Bird  Species 

(Bird  species  with  ten  or  more  observations  shown) 
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Le  Conte's  thrasher  (Toxostoma  lecontei)  is  a State  Species  of  Special  Concern  and  year-round 
desert  resident.  These  species  inhabit  various  desert  scrub  and  wash  habitats  and  typically 
breeds  in  desert  areas  that  support  cactus  and  large  thorny  shrubs  such  as  Lycium  spp.  This 
species  is  distributed  from  the  Mojave  Desert  east  into  southern  Utah  and  northern  Arizona, 
and  south  into  northern  Mexico  (BLM  2002).  Nine  individual  observations  of  this  species  were 
recorded  during  the  surveys  (Figure  1).  Two  were  located  on  the  Solar  Farm  Site  with  no  records 
of  Le  Conte's  thrasher  located  along  the  Gen-Tie  Line,  Red  Bluff  Substation  or  its  related 
components. 

Raptors 

Thirteen  raptor  species  (excluding  common  raven)  are  known  to  occur  at  the  Solar  Farm  Site  and 
along  the  Gen-Tie  Line  (Table  4).  The  species  in  bold  type  are  sensitive  species  as  shown  on 
Table  1 with  locations  shown  on  Figure  1 for  all  species  except  burrowing  owl,  shown  on  Figure 
2.  Because  the  Solar  Farm  Site  and  Gen-Tie  Line  are  located  in  the  valley  floor  of  the  Chuckwalla 
Valley,  most  raptor  species  were  observed  as  flyovers  of  the  components  as  indicated  on  Table 
4. 


Table  4.  Raptor  Species  Recorded  at  the  Solar  Farm  and  Gen-Tie  Line 


Common  Name 

Scientific  Name 

Approximate  Number  of  Individuals 

Solar  Farm  and 
Gen-Tie  Line 

Red  Bluff  Substation  and 
Related  Components 

American  kestrel 

Falco  sparverius 

P 

P 

burrowing  owl 

Athene  cunicularia 

1* 

0* 

ferruginous  hawk 

Buteo  regalis 

1 flyover 

0 

golden  eagle 

Aquila  chrysaetos 

0 

0 

loggerhead  shrike 

Lanius  ludovicianus 

23 

6 

merlin 

Falco  columbarius 

P 

P 

northern  harrier 

Circus  cyaneus 

2 flyovers 

0 

prairie  falcon 

Falco  mexicanus 

4 flyovers 

0 

red-tailed  hawk 

Buteo  jamaicensis 

P 

p 

sharp-shinned  hawk 

Accipiter  striatus 

P 

p 

Swainson's  hawk 

Buteo  swainsonii 

18  flyovers 

0 

turkey  vulture 

Cathartes  aura 

P 

p 

P = present  at  Project  component  (non-sensitive  species  were  not  recorded  by  location) 
*see  burrowing  owl  discussion  for  more  information 


Burrowing  owl  (Athene  cunicularia)  is  a State  Species  of  Special  Concern  and  addressed  in  the 
NECO  Plan/EIS.  Burrowing  owls  inhabits  open  dry  grasslands  and  desert  scrubs,  and  typically 
nest  in  mammal  burrows  although  they  may  use  man-made  structures  including  culverts  and 
debris  piles.  In  the  Project  region,  they  are  resident  species  and  exhibit  strong  nest  site  fidelity. 
Burrowing  owls  eat  insects,  small  mammals  and  reptiles. 
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The  Phase  1 assessment  for  burrowing  owls  concluded  that  suitable  habitat  for  burrowing  owls 
existed  throughout  the  study  area.  During  the  Phase  2 burrow  surveys,  numerous  suitable 
burrows  were  recorded  on  the  Solar  Farm  Site;  however,  only  two  records  of  burrowing  owl  sign 
(i.e.,  burrow,  white  wash  and  pellets)  were  observed  with  no  individuals  present.  One  group  of 
observations,  which  included  one  individual  owl  and  two  burrows  with  white  wash  and  pellets, 
occurred  approximately  1,500  feet  east  of  the  intersection  of  Gen-Tie  A1  and  highway  177.  The 
two  other  individual  owl  sightings  occurred  approximately  one  mile  north  and  0.8  mile  west  of 
the  Solar  Farm  alternatives.  Owls  observed  were  all  individual  adults  and  observations  occurred 
during  both  spring  and  fall  seasons.  It  is  expected  that  the  owls  reside  within  the  area  and  there 
is  a high  potential  for  pairs  to  occur.  Phase  3 surveys  will  be  performed  prior  to  ground 
disturbing  activities  to  determine  the  exact  number  of  resident  owls  potentially  affected  by 
construction  immediately  prior  to  these  activities. 

Ferruginous  hawk  {Buteo  regalis)  is  a State  Species  of  Special  Concern  and  addressed  in  the 
NECO  Plan/EIS.  This  species  typically  nests  in  northern  latitudes  of  North  America  and 
overwinters  in  southern  regions.  Migrant  ferruginous  hawks  are  a regular  but  uncommon  during 
spring  and  fall  in  the  California  desert  regions.  Within  the  NECO  planning  area,  ferruginous 
hawks  have  been  observed  overwintering  in  low  numbers  in  the  lower  Colorado  River  Valley, 
Yuma  Basin,  West  Mesa,  and  the  agricultural  areas  of  Imperial  Valley  (BLM  2002).  Two  sightings 
of  migrating  ferruginous  hawks  were  recorded,  one  within  the  Solar  Farm  Site  and  one  east  of 
the  Red  Bluff  Substation.  Both  observations  occurred  in  March  2010  and  consisted  of  flyovers. 
The  golden  eagle  surveys  performed  by  helicopter  in  spring  2010  did  not  observe  presence  of 
this  species.  Based  on  data  reviewed  and  observations,  it  is  not  expected  that  ferruginous  hawks 
utilize  the  study  area  for  nesting  or  overwintering.  This  species  may  forage  within  the  study  area 
during  migration. 

Golden  eagle  (Aquila  chrysaetos)  is  a State  Species  of  Special  Concern  and  Fully  Protected 
Species,  and  it  is  addressed  in  the  NECO  Plan/EIS.  Golden  eagles  and  their  primary  prey  species, 
jackrabbits,  have  declined  in  the  California  desert  regions  due  to  prolonged  drought  conditions 
that  have  persisted  since  1998  (WRI  2010).  Breeding  in  Southern  California  starts  in  January, 
nest  building  and  egg  laying  in  February  to  March,  and  hatching  and  raising  the  young  eagles 
occur  from  April  through  June.  Once  the  young  eagles  are  flying  on  their  own,  the  adult  eagles 
will  continue  to  feed  them  and  teach  them  to  hunt  until  late  November. 

No  golden  eagle  nests  were  found  on  or  adjacent  to  the  Solar  Farm  Site  or  other  Project 
components.  Phase  I occupancy  surveys  conducted  in  April  2010  detected  13  potentially-active 
nests  within  a ten  mile  radius  of  the  Solar  Farm  Site  and  Red  Bluff  Substation,  as  shown  on 
Figure  3.  Of  these,  nests  were  within  Joshua  Tree  National  Park  (JTNP),  with  an  additional  three 
in  steep  hills  west  and  above  Eagle  Mountain  mine,  nearly  within  the  JTNP  boundaries.  These 
are  located  either  on  BLM  lands  or  lands  owned  by  Eagle  Mountain  Mine  and  the  Kaiser 
Corporation.  The  remaining  three  potential  nests  were  located  south  of  Interstate  10  in  the 
Chuckwalla  Mountains,  approximately  3 miles  west  and  southwest  from  the  proposed  Red  Bluff 
Substation.  One  observation  of  a golden  eagle  flyover  of  the  Chuckwalla  Valley  was  recorded 
during  these  surveys  (WRI  2010). 
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Phase  II  productivity  surveys  determined  that  12  of  these  13  nests  were  inactive,  with  one  active 
but  non-reproductive  nest  located  in  the  Joshua  Tree  Wilderness  Area  approximately  5 miles 
from  the  Solar  Farm  Site  boundary  (Figure  3).  No  reproductive  nests  were  located  within  the  10- 
mile  radius  of  the  Solar  Farm  Site  and  Red  Bluff  Substation  (WRI  2010). 

During  these  surveys,  there  were  additional  raptor  species  observed  within  10  miles  of  the  Solar 
Farm  Site:  turkey  vultures,  common  ravens,  prairie  falcons,  and  Swainson's  hawks  (WRI  2010). 

Loggerhead  shrike  (Lanius  ludovicianus)  is  State  Species  of  Special  Concern  and  a year-round 
resident  in  parts  of  the  Southern  California  desert.  As  a predatory  bird  its  diet  consists  of  insects, 
amphibians,  small  reptiles,  small  mammals,  and  other  birds.  One  pair  was  observed 
approximately  0.2  miles  northwest  of  the  Solar  Farm  Site.  Observations  of  adults  were  made  in 
both  spring  and  fall,  and  one  individual  with  first-year  plumage  was  recorded  in  the  fall.  Based 
on  the  amount  and  nature  of  observations  made  during  the  surveys,  loggerhead  shrikes  are 
year-round  residents  within  the  study  area.  Loggerhead  shrikes  were  often  observed  perching 
on  palo  verde  and  ironwood  trees  as  well  as  larger  creosote  bush  shrubs  and  other  structures 
including  utility  poles. 

Northern  harrier  (Circus  cyaneus),  a State  Species  of  Special  Concern,  is  a raptor  species  that 
occurs  in  a wide  range  of  habitats  throughout  North  America.  In  Southern  California,  harriers 
typically  nest  and  forage  in  open  habitats  that  provide  adequate  vegetative  cover,  suitable  prey 
base,  and  scattered  perches  such  as  shrubs  or  fence  posts  (Shuford  2008).  This  species  is  often 
found  near  bodies  of  water  and  wetlands  (CDFG  2010).  Harriers  are  ground-nesting  birds  with 
suitable  nesting  habitat  limited  in  the  southern  California  desert  (Shuford  2008).  Three  harriers 
were  recorded:  two  within  the  Solar  Farm  Site,  and  one  east  of  the  Red  Bluff  Substation. 

Prairie  falcon  (Falco  mexicanus)  is  State  Species  of  Special  Concern  that  breeds  throughout  the 
arid  West  from  southern  Canada  to  central  Mexico.  The  overall  distribution  appears  to  be 
stable.  Prairie  falcons  are  found  in  areas  of  the  dry  interior  where  cliffs  provide  secure  nesting 
sites.  In  the  desert  they  are  found  in  all  vegetation  types,  although  sparse  vegetation  provides 
the  best  foraging  habitat.  Prairie  falcons  were  observed  in  the  southwest  corner  of  the  Solar 
Farm  Site  and  approximately  1 mile  east  of  the  eastern  boundary  as  flyovers.  Two  additional 
observations  were  recorded  along  the  Gen-Tie  Line,  but  not  south  of  Interstate  10  (1-10)  near 
the  Red  Bluff  Substation  alternatives  or  related  components.  During  aerial  surveys  for  golden 
eagles,  two  prairie  falcons  were  recorded  within  10  miles  of  the  Solar  Farm  Site  near  the 
boundary  of  Eagle  Mountain  Mine  and  Joshua  Tree  National  Park  (WRI  2010).  One  location  was 
an  active,  reproductive  nest  in  2010  with  unknown  nest  success  (Figure  3).  No  prairie  falcon 
nests  were  observed  within  any  Project  areas. 

Swainson's  hawk  {Buteo  swainsonii)  is  state-listed  (threatened)  raptor  species  that  breeds  in 
much  of  western  North  America.  Within  California,  nesting  occurs  primarily  in  the  Central  Valley 
and  northern  territories;  however,  regular  nesting  occurs  in  the  high  desert  between  the 
Tehachapi  Mountains  and  Lancaster.  This  species  winters  in  southern  South  America  with  a 
migration  route  of  over  20,000  miles  (Woodbridge  2008).  Arrival  on  breading  areas  generally 
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occurs  from  late  February  to  early  May  depending  on  geographical  characteristics  of  the 
breeding  area  (Woodbridge  2008).  Nest  sites  have  not  been  documented  in  the  Sonoran  Desert 
of  California.  This  species  was  observed  within  the  study  area  during  migration.  Three  incidental 
records  were  documented  on  April  9,  2010  during  botanical  and  baseline  surveys.  Two 
observations  were  of  individual  Swainson's  hawks  and  the  third  observation  consisted  of  a 
group  of  over  ten  birds.  All  individuals  were  seen  in  flight  overhead  within  or  near  the  Solar 
Farm  boundaries.  Additionally,  Swainson's  hawks  were  observed  during  golden  eagle  surveys 
near  Chuckwalla  Mountains  [two  individuals  (March  26  and  April  3,  2010)],  Coxcomb  Mountains 
[fourteen  individuals  (April  2,  2010)],  and  Palen  Mountains  [four  individuals  (March  25,  2010)] 
(WRI  2010).  This  species  is  not  expected  to  nest  or  overwinter  within  the  study  area. 

D.2.3  Risk  Assessment 

Solar  Farm  and  Gen-Tie  Line  Route 

Potential  direct  impacts  to  passerine  species  which  may  occur  at  the  Solar  Farm  Site  alternatives 
and  Gen-Tie  Line  route  alternatives  include  the  potential  removal  of  individuals  or  occupied 
nests  by  Project  machinery  or  through  electrocution  related  to  project  electrical  structures  such 
as  the  Project  substation.  Potential  indirect  long-term  impacts  include  the  removal  of 
approximately  4,400  acres  of  potential  nesting  and  foraging  habitat.  Potential  indirect  short- 
term impacts  include  effects  from  increased  nighttime  lighting,  and  increased  noise  and  dust 
that  potentially  could  adversely  affect  nesting  and  roosting  sites  in  areas  adjacent  to  active 
construction.  The  Project  is  not  expected  to  cause  any  prohibited  "take"  or  "disturbance"  of  any 
species  protected  by  the  BGEPA  or  MBTA. 

Avoidance  and  Minimization  Measures 

During  pre-construction  clearance  surveys,  all  active  raptor  and  owl  nest  locations  would  be 
identified  and  clearly  marked  with  an  avoidance  buffer  of  approximately  50  meters.  Regardless 
of  seasonal  timing  of  construction,  active  nests  will  be  flagged  and  nests  avoided  whenever 
possible,  with  special  attention  paid  to  the  nesting  season  of  most  avian  species  (February  15  - 
May  15).  Avoidance  areas  will  remain  in  place  until  it  is  determined  by  a biological  monitor  that 
the  young  have  fledged. 

Nest  avoidance  discussions  will  be  part  of  mandatory  site  training  for  all  construction  personnel 
and  will  be  included  in  Worker  Environmental  Awareness  training  briefings.  Training  will  include 
identification  of  avoidance  areas  and  requirements  for  these  areas. 

Red  Bluff  Substation  and  Related  Components 

Most  potential  impacts  at  the  Red  Bluff  Substation  alternatives  are  similar  to  those  listed  above 
for  the  Solar  Farm  Site  and  Gen-Tie  line  route,  although  potential  indirect  long-term  impacts 
from  the  removal  of  habitat  are  restricted  to  approximately  152  acres  of  potential  nesting  and 
foraging  habitat. 

Cumulative  Impacts 

The  Draft  Environmental  Impact  Statement  (EIS)  for  the  Proposed  Project  (BLM  2010)  lists  those 
projects  considered  as  part  of  the  cumulative  impact  analysis. 
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For  passerine  and  raptor  species  (with  the  exception  of  golden  eagles),  potential  cumulative 
impacts  identified  in  the  EIS  include  the  combined  effects  of  all  new  and  existing  renewable 
energy  projects,  utility  structures,  and  other  human  disturbances  within  16  kilometers  (10  miles) 
of  the  Proposed  Project.  Although  each  project  may  potentially  remove  a small  number  of 
individuals  and  nests,  these  effects  are  not  likely  to  be  cumulatively  significant  and  project  BMPs 
and  avoidance  measures  discussed  in  Section  C will  be  implemented  at  the  project  to  attempt  to 
avoid  or  minimize  these  potential  impacts. 

Golden  eagles  forage  in  an  area  extending  up  to  225  kilometers  (140  miles)  from  the  Project 
boundaries.  Although  there  will  be  a potential  direct  cumulative  loss  of  foraging  habitat  from 
the  development  of  alternative  energy  projects  and  other  regional  projects  discussed  in  the  EIS, 
this  loss  is  not  expected  to  be  significant,  or  cause  prohibited  "disturbance"  or  "taking,"  because 
it  is  only  a small  percentage  of  the  total  foraging  area. 

Potential  long-term  cumulative  indirect  effects  include  the  potential  removal  of  nesting  and 
foraging  habitat. 


D.3  Bat  Use  Studies  and  Risk  Assessment 

D.3.1  Methods 

On  February  17,  2010,  Dr.  Patricia  Brown,  desert  bat  expert  who  has  conducted  numerous  bat 
surveys  in  the  Project  region,  conducted  a reconnaissance-level  survey  of  the  Solar  Farm  Site 
alternatives,  Gen-Tie  route  alternatives.  Red  Bluff  Substation  alternatives  and  related 
components.  The  purpose  of  this  survey  was  to  determine  those  bats  species  that  might  inhabit 
these  project  areas  and  to  formulate  avoidance  and  minimization  measures  for  bat  species  to  be 
used  during  the  construction,  O&M,  and  post-construction  phases. 


D.3.2  Results 

Dr.  Brown's  results  indicate  that  pallid  bats  and  western  pipistrelles  could  roost  in  small  rocks  on 
the  ground  on  the  Solar  Farm  Site  alternatives.  Radio-telemetry  surveys  have  shown  that  hoary 
bats  will  roost  in  palo  verde  trees  and  ironwoods  and  that  California  leaf-nosed  bats  might  roost 
in  the  limited  areas  of  ironwood  trees  between  foraging  bouts.  These  tree  species  are  found 
within  the  small  area  of  desert  dry  wash  woodland  on  the  Solar  Farm  Site  alternatives  and  along 
the  Gen-Tie  Line  route  alternatives.  Red  Bluff  Substation  and  related  components. 

Desert  dry  wash  woodland  attracts  foraging  bats  due  to  increased  insect  concentration.  This  is 
especially  true  for  California  leaf-nosed  bats  and  pallid  bats  that  feed  on  large  insects  they  glean 
off  the  foliage.  Roosts  for  these  species  have  been  identified  in  mines  in  the  Eagle  and  Coxcomb 
Mountains,  both  within  16  kilometers  (10  miles)  of  the  Solar  Farm  Site. 
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D.3.3  Risk  Assessment 


Solar  Farm  and  Gen-Tie  Line 

Impacts  to  bats  include  potential  direct  impacts  to  ground  nesting  species  (pallid  bats  and 
western  pipistrelles)  and  removal  of  trees  with  active  bat  colonies.  Indirect  impacts  could 
potentially  occur  from  removal  of  foraging  habitat.  Indirect  impacts  could  also  potentially  occur 
from  increased  human  activity,  noise,  nighttime  lighting,  and  dust. 

Avoidance  and  Minimization  Measures 

During  pre-construction  clearance  surveys,  all  active  bat  colonies  would  be  identified  and  clearly 
marked  with  an  avoidance  buffer  of  approximately  50  meters.  Whenever  possible,  these  areas 
will  be  avoided  by  construction  activities. 

Bat  colony  avoidance  discussions  will  be  part  of  mandatory  site  training  for  all  construction 
personnel  and  will  be  included  in  initial  Environmental  Awareness  training  briefings.  Training  will 
include  identification  of  avoidance  areas  and  requirements  for  these  areas. 

Red  Bluff  Substation  and  Related  Components 

Most  potential  impacts  at  the  Red  Bluff  Substation  alternatives  are  similar  to  those  listed  above 
for  the  Solar  Farm  Site  alternatives  and  Gen-Tie  Line  route  alternatives,  although  indirect  long- 
term impacts  from  the  removal  of  habitat  are  restricted  to  approximately  152  acres. 

Cumulative  Impacts 

For  bat  species,  potential  cumulative  impacts  are  discussed  for  an  area  16  kilometers  (10  miles) 
from  the  boundaries  of  the  Proposed  Project.  These  include  the  potential  for  combined  direct 
effects  of  the  removal  of  individuals  and  occupied  nests  of  ground  nesting  species  such  as  pallid 
bats  and  western  pipistrelles  from  project  construction.  Although  each  project  may  remove  a 
small  number  of  individuals,  roosts,  and  nests,  these  effects  are  not  likely  to  be  cumulatively 
significant  and  project  BMPs  and  avoidance  measures  discussed  in  Section  C will  be 
implemented  to  attempt  to  avoid  or  minimize  these  impacts. 

Potential  long-term  cumulative  indirect  effects  include  the  removal  of  nesting  and  roosting 
habitat. 
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E.  Project  Design  and  Impact-Reducing  Conservation  Measures 

Sunlight  has  sited  and  designed  the  Project  to  avoid  where  possible  fragmenting  large 
contiguous  blocks  of  high  quality  bird/bat  habitat  in  desert  wash  woodland  areas  as  discussed  in 
Section  A.  Best  management  practices  (BMPs)  and  avoidance/minimization  measures  that  will 
be  used  during  the  construction,  O&M,  and  post-construction  phases  of  the  Proposed  Project 
are  discussed  in  Sections  C and  D.  All  discussions  below  of  macro-  and  micro-siting 
considerations,  nest  site  buffers  and  conservation  measures  during  the  construction  and  O&M 
phases  of  the  Project  will  apply  to  both  Desert  Sunlight  Holdings  project  components  (Solar 
Farm  Site  and  Gen-Tie  Line)  and  SCE  project  components  (Red  Bluff  Substation  and  related 
components). 

E.l  Macro-  and  Micro-Siting  Considerations 

Sections  C and  D also  discuss  macro-  and  micro-siting  details  including  the  avoidance  of: 

♦ Locations  with  federally  or  state  listed,  or  otherwise  designated  sensitive  species,  and  areas 
managed  for  the  conservation  of  listed  species 

Project  components  avoid  DWMAs,  CHU,  and  ACECs  to  the  extent  possible  and  were  sited  in 
the  area  of  lowest  known  concentration  for  sensitive  species  available. 

♦ Areas  frequently  used  for  daily  bird  and  bat  movements  (i.e.,  areas  between  roosting  and 
feeding  sites) 

Areas  of  desert  wash  woodland  were  identified  and  avoided  by  Project  components, 
particularly  the  larger  expanses  of  this  habitat  found  in  the  Pinto  and  Big  Wash  areas. 

♦ Breeding  and  wintering  eagle  use  areas 

These  areas  were  identified  and  avoided  for  all  Project  components.  Valley  floor  areas  such 
as  the  proposed  Solar  Farm  site  do  not  provide  wintering  or  breeding  habitat  for  eagles. 

♦ Known  migration  flyways  for  birds  and  bats 

Pinto  Wash  is  a known  bat  migration  corridor  with  impacts  to  this  area  avoided  by  the  siting 
of  the  Solar  Farm  Site. 

♦ Areas  near  known  bat  hibernacula,  breeding,  and  maternity/nursery  colonies 
No  known  areas  are  found  with  the  footprint  of  the  Project  components. 

♦ Areas  with  high  incidence  of  fog,  mist,  low  cloud  ceilings,  and  low  visibility,  or  where  other 
risk  factors  may  come  into  play 

No  areas  with  these  constraints  are  found  in  the  Project  region,  except  in  times  of  extremely 
high  winds  and  blowing  sand  and  dust. 

♦ Fragmentation  of  large,  contiguous  tracts  of  wildlife  habitat 

Areas  of  potential  movement  corridors  were  avoided  in  siting  the  Solar  Farm  Site. 

In  addition,  all  Project  facilities  at  all  Project  components  are  not  adjacent  to  landscape  features 
that  attract  migrant  birds  such  as  water  sources,  and  are  not  within  1 mile  of  cliff  tops  (potential 
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raptor  nesting  areas).  Project  construction  and  O&M  phases  will  minimize  the  potential  for 
creating  habitats  suitable  for  rodents  such  as  rock  piles  that  will  attract  raptors. 

E.2  Nest  Site  Buffers 

During  pre-construction  clearance  surveys  for  all  Project  components,  a biologically  meaningful 
buffer  will  be  placed  around  any  active  avian  nests  or  bat  roosts  located. 

For  passerines,  an  exclusion  area  will  be  established  at  approximately  100  (330  feet)  meters 
from  any  active  nest.  The  nest  will  be  checked  within  a week  prior  to  planned  construction  to 
determine  nest  success  and  whether  young  have  fledged.  The  exclusion  area  boundary  will  not 
be  removed  until  the  biological  monitor  has  determined  that  the  nest  has  failed  or  the  young 
have  fledged. 

For  raptors,  an  exclusion  area  will  be  established  at  approximately  1.6  kilometers  (1  mile)  from 
any  active  nest  (excluding  nests  of  common  raven).  The  nest  will  be  checked  within  a week  prior 
to  planned  construction  to  determine  nest  success  and  whether  young  have  fledged.  The 
exclusion  area  boundary  will  not  be  removed  until  the  biological  monitor  has  determined  that 
the  nest  has  failed  or  the  young  have  fledged. 

For  burrowing  owls.  Phase  III  burrow  surveys  will  be  completed  within  30  days  prior  to  planned 
construction  in  each  construction  unit  and  within  a 150-meter  (500  foot)  buffer  area.  All  active 
burrowing  owl  nests  will  be  avoided  with  a buffer  of  100  meters  (330  feet)  during  the  nesting 
season  (February  1 - August  31^*).  The  nest  will  be  checked  within  a week  prior  to  planned 
construction  to  determine  nest  success  and  whether  young  have  fledged.  The  exclusion  area 
boundary  will  not  be  removed  until  the  biological  monitor  has  determined  that  the  nest  has 
failed  or  the  young  have  fledged.  Outside  nesting  season  or  after  determining  a nest  has  failed 
or  young  have  fledged,  owls  will  be  passively  relocated  after  concurrence  of  specific  methods  by 
CDFG.  Passive  relocation  will  include: 

♦ Identifying  suitable  relocation  sites  within  1 mile  of  the  Project  area; 

♦ Creating  or  enhancing  at  least  two  natural  or  artificial  burrows  per  relocated  owl; 

♦ Passively  relocating  burrowing  owls;  and 

♦ Monitoring  and  reporting  the  results  of  the  passive  relocation. 

E.3  Construction  Phase  Conservation  Measures 

Conservation  measures  that  that  will  be  implemented  by  the  Project  that  relate  to  bird 
conservation  include  those  discussed  in  Sections  C and  D.  In  addition,  the  Project  will; 

1.  Minimize  permanent  disturbance  area  such  as  creating  unneeded  access  roads. 
Construction  of  the  Gen-Tie  Line  and  other  linear  Project  features  will  avoid  vegetation 
clearing,  and  grading  whenever  possible. 

2.  Vegetation  clearing  will  be  conducted  outside  of  the  bird  breeding  season  to  the  maximum 
extent  practicable  (approximately  February  1 — August  31),  taking  into  account  necessary 
timing  of  conservation  measures  for  other  species,  including  the  federally-  and  state- 
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threatened  desert  tortoise  (Gopherus  agassizii)  present  at  the  Project  site  as  well  as  the 
timing  constraints  in  other  Project  permits. 

3.  Biological  monitors  will  be  present  on-site  during  all  phases  of  construction  and  will  be 
tasked  with  monitoring  avian  and  bat  nesting  and  roosting  sites  in  adjacent  habitats  and  will 
employ  the  same  buffers  described  above  in  E.2  if  nests  are  found  adjacent  to  an  active 
construction  area. 

4.  Construction  activities  will  be  conducted  in  a manner  consistent  with  reducing  fire  danger. 

5.  During  construction,  all  trash  will  be  removed  promptly  and  disposed  of  properly  to  avoid 
creating  attractive  nuisances  for  birds  and  bats. 

6.  Appropriate  control  measures  will  be  implemented  to  prevent  the  introduction  and  spread 
of  invasive  plant  species  with  and  surrounding  the  project  area  (see  the  Project's  Integrated 
Weed  Management  Plan  - Ironwood  Consulting,  2010). 

7.  Only  plants  native  to  the  area  for  will  be  used  seeding  or  planting  during  habitat 
revegetation  and/or  restoration  efforts. 

E.4  Operations  and  Maintenance  Conservation  Measures 

During  the  O&M  phase  of  the  Project,  conservation  measures  will  be  used  to  reduce  the 

attractiveness  of  the  facility  to  breeding,  migrating,  and  wintering  birds  and  bats  to  ensure 

mortality  is  minimized.  Many  of  these  measures  are  listed  in  Sections  C and  D,  and  the  O&M 

phase  will  include  these  additional  measures: 

1.  The  Project  will  not  create  or  maintain  attraction  features  for  birds  and  /or  bats  by  removing 
and  disposing  of  road  kills  near  the  Project  of  carrion  that  attracts  raptors  and  other 
scavengers  to  the  site,  regularly  removing  vegetation  around  larger  facilities  such  as 
substations  and  meteorological  towers  to  reduce  raptor  foraging,  and  minimizing  water 
availability. 

2.  The  Project  will  minimize  the  use  of  lighting  that  could  attract  migrating  birds  and  bats 
(feeding  on  concentrations  of  insects  at  lights).  All  nighttime  lighting  will  be  within  800 
meters  (0.5  mile)  of  the  Project  facilities.  Lighting  will  be  kept  to  the  minimum  level 
necessary  for  safety  and  security.  High  intensity,  steady  burning,  bright  lights  such  as  sodium 
vapor  or  spotlights  will  not  be  used  on  Project  facilities. 
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F.  Post-Construction  Monitoring  and  Risk  Assessment  Validation 

The  objective  of  post-construction  monitoring  is  to  validate  the  pre-construction  risk  assessment 
and  to  provide  a factual  basis  for  the  Applicant  to  implement  adjustments  based  on  the 
monitoring  results.  All  of  the  measures  in  this  section  apply  to  the  Solar  Farm,  Gen-Tie  and  Red 
Bluff  Substation  and  related  components. 

F.l  Post-Construction  Monitoring 

The  long-term  monitoring  program  for  measuring  raptor  and  bat  incidence  at  the  Project  site 
will  consist  of  three  activities:  incidental  sightings,  bi-annual  point  counts,  and  annual  nest 
surveys.  This  program  will  be  conducted  during  construction  and  for  5 years  post-construction 
during  the  operations  and  maintenance  phase  of  the  Proposed  Project. 

F.1.1  Incidental  Sightings 

Throughout  the  construction  and  operation  phases  of  the  Proposed  Project,  all  incidental 
sightings  of  raptors  and  bats  will  be  logged.  During  construction,  all  sightings  will  be  recorded  by 
biological  monitors.  The  Lead  Biological  Monitor  will  be  tasked  with  keeping  records  and 
reporting  these  results  (as  described  in  Section  F.2).  During  the  first  5 years  of  the  operation 
phase  of  the  Project  (the  long-term  monitoring  period),  a person  designated  by  Sunlight  will  be 
responsible  for  completing  this  task,  including  reporting. 

F.l. 2 Nest  Surveys 

Nest  surveys  will  be  conducted  at  least  twice  each  spring  between  March  15  and  June  1, 
separated  by  at  least  30  days.  All  Project-related  infrastructure  (e.g.;  fence  posts,  transmission 
towers,  and  buildings)  would  be  inspected  for  active  and  inactive  raptor  nests.  Nest  locations 
may  also  be  detected  via  incidental  sightings  or  during  point  count  surveys. 

F.2  Reporting  and  Risk  Assessment  Validation 

Quarterly  e-mail  summaries  of  all  biological  monitoring  activities  will  be  submitted  to  BLM, 
USFWS,  and  CDFG  by  the  Lead  Biological  Monitor.  One  section  of  these  reports  will  focus  on 
reporting  for  the  long-term  monitoring  program  for  raptors  (including  owls)  and  bats.  This 
section  will  include  species  and  number  of  raptors  observed  incidentally,  results  of  any  point 
counts  or  nest  surveys  conducted  during  that  monitoring  quarter,  and  a discussion  of  whether 
these  observation  represent  an  increase  or  decrease  in  raptor  activity  and  associated  theories  of 
cause.  These  reports  may  also  include  recommendations  for  future  adaptive  management 
actions. 

On  or  before  January  15**’  of  each  calendar  year,  an  annual  report  will  be  submitted  to  the  BLM 
that  summarizes  all  monitoring  activities  sufficient  for  the  BLM  to  provide  necessary  reporting 
to  the  USFWS  and  CDFG  in  their  annual  permitting  report,  due  on  or  before  February  1 of  each 
year.  This  annual  report  will  summarize  all  quarterly  reports  and  be  submitted  via  e-mail  by  the 
Lead  Biological  Monitor. 
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All  biological  monitors  and  project  personnel  will  be  given  information  on  the  provisions  for 
reporting  bird  and  bat  fatalities  to  the  USFWS  office  of  law  enforcement's  confidential  voluntary 
mortality  reporting  system  website  found  at:  http://www.aplic.org/USFWS_BirdFatality_ 
Filerlnstructions.pdf. 
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G.  Implementation 


o 

G.l  Permit  Compliance 

BLM  intends  to  complete  the  EIS  and  the  associated  Record  of  Decision  (ROD).  The  ROD  is 
expected  to  include  terms,  conditions  and  an  incidental  take  statement  for  species  protected  by 
the  federal  Endangered  Species  Act  pursuant  to  the  Section  7 consultation  process.  The 
Applicant  will  also  comply  with  other  applicable  federal  and  state  legal  requirements  relating  to 
protected  species. 

In  addition  to  required  legal  permitting,  the  Applicant's  consultants  have  prepared  biological 
plans  that  outline  Project  commitments,  including  the  following  documents: 

♦ Biological  Resources  Technical  Report 

♦ Integrated  Weed  Management  Plan 

♦ Draft  Biological  Assessment 

♦ Desert  Tortoise  Translocation  Plan 

♦ Common  Raven  Management  Plan 


G.2  Employee  Training 

Employee  training  is  a critical  component  of  protecting  biological  resources  during  the 
construction  and  O&M  phases  of  the  Project.  This  training  is  discussed  in  detail  in  Section  A. 

G.3  Quality  Control 

During  the  quarterly  and  annual  reporting  discussed  in  Section  F,  the  Lead  Biological  Monitor, 
and  personnel  from  the  BLM,  USFWS,  and  CDFG  will  review  existing  practices  and  conduct 
project  audits  as  necessary. 

G.4  Key  Resources 

Key  resources  include  the  team  of  proponent  personnel,  biological  monitors  and  agency 
personnel  who  will  work  together  to  ensure  the  success  of  the  protection,  avoidance,  and 
minimization  of  impacts  to  bird  and  bat  species  during  the  construction  and  operations  and 
maintenance  phases  of  the  Project.  The  names  and  contact  information  for  key  personnel  are 
provided  on  the  following  page. 
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Project  Proponents 

Desert  Sunlight  Holdings,  LLC 

1111  Broadway  St,  4th  Floor 

Oakland,  CA  94607 

(510) 625-7400 

Contact:  Wayne  Hoffman 

WHoffman@firstsolar.com 

Southern  California  Edison 
2244  Walnut  Grove  Avenue 
Rosemead,  CA  91770 
(626) 302-1117 
Contact:  Paul  Yamasaki 
Paul.Yamasaki@sce.com 

Biological  MonitorinR 

Ironwood  Consulting 

20  Nevada  St.,  Suite  300 

Redlands,  CA  92373 

(909) 798-0330 

Contact:  Kathy  Simon 

Kathy@ironwoodconsultinginc.com 

Bureau  of  Land  Management 
California  Desert  District  Office 
22835  Calle  San  Juan  De  Los  Lagos 
Moreno  Valley,  CA  92553-9046 
(951)  697-5223 
Contact:  Kim  Marsden 
Kim_Marsden@BLM.gov 

U.S.  Fish  and  Wildlife  Service 
Carlsbad  Fish  and  Wildlife  Office 
6010  Hidden  Valley  Rd.,  101 
Carlsbad,  CA  92011 
760.431.9440x354  ph 
Contact:  Jody  Fraser 
jody_fraser@fws.gov 

California  Department  of  Fish  and  Game 

Inland  Deserts  Region 

3602  Inland  Empire  Blvd  Suite  C220 

Ontario,  CA  91764 

(909)  484-0167 

Contact:  Magdalena  Rodriguez 

mcrodriguez@dfg.ca.gov 
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1.0  Introduction 


Desert  Sunlight  Holdings,  LLC  (Desert  Sunlight  Holdings),  proposes  to  construct  and  operate  a 550- 
megawatt  (MW)  nominal  capacity  alternating  current  (AC)  solar  photovoltaic  (PV)  energy-generating 
project  known  as  the  Desert  Sunlight  Solar  Farm  (DSSF  or  Proposed  Action).  The  PV  generating  facility 
(Solar  Farm),  most  of  the  corridor  for  the  Proposed  Action's  220-kilovolt  (kV)  generation  interconnection 
transmission  line  (Gen-Tie  Line),  and  one  of  two  potential  sites  being  considered  for  a new  substation 
would  be  located  on  lands  administered  by  the  U.S.  Department  of  Interior  (DOI),  Bureau  of  Land 
Management  (BLM),  Palm  Springs-South  Coast  Field  Office. 

The  Proposed  Action  includes  development  of  a new  500-  to  220-  kV  substation  (referred  to  here  as  the 
Red  Bluff  Substation),  where  the  project  would  interconnect  with  the  Southern  California  Edison  (SCE) 
regional  transmission  system  Devers-Palo  Verde  I (DPV  I)  transmission  line.  The  Red  Bluff  substation  and 
associated  SCE  project  components  (access  roads,  distribution  line,  and  telecommunications  site)  are 
included  as  part  of  the  Proposed  Action  for  planning  and  environmental  considerations,  it  would  be 
constructed,  owned,  and  operated  by  SCE. 

The  project  area  and  surrounding  vicinity  support  desert  tortoise  (Gopherus  agassizii)  and  common 
raven  {Corvus  corax).  Ravens  are  efficient  predators  of  desert  tortoise  and  thrive  in  areas  of  human 
activity.  In  order  to  avoid  unwanted  indirect  impacts  to  the  resident  desert  tortoise  population,  specific 
measures  to  control  ravens  would  be  required.  This  Common  Raven  Management  Plan  (CRMP)  presents 
the  raven  control  measures  that  will  occur  before,  during,  and  after  the  Proposed  Action  is  completed. 

1.1  Plan  Objectives 

The  primary  objective  of  this  CRMP  is  to  protect  the  juvenile  and  hatchling  desert  tortoises  from 
predation  by  common  ravens.  This  would  be  accomplished  by  eliminating  or  minimizing  all  aspects  of 
human  impact  that  attract  ravens  (i.e.,  garbage,  surface  water,  animal  and  plant  waste  materials, 
perching  sites,  nesting  sites,  and  roosting  sites). 

The  secondary  objective  is  to  avoid  lethal  removal  of  ravens  by  installing  passive  bird  deterrents.  The 
final  objective  of  this  plan  is  to  comply  with  the  regional  management  actions  of  the  agencies 
cooperating  in  the  effort  to  promote  tortoise  recovery  pursuant  to  the  Final  Environmental  Assessment 
to  Implement  a Desert  Tortoise  Recovery  Plan  Task:  Reduce  Common  Raven  Predation  on  the  Desert 
Tortoise  (USFWS  2008a). 

1.2  Project  Location  and  Description 

1.2.1  Desert  Sunlight  Holdings  Project  Components 

Location 

The  region  of  the  Proposed  Action  is  a largely  vacant,  undeveloped,  and  relatively  flat  land  area  located 
in  the  Chuckwalla  Valley  of  the  Sonora  Desert  in  eastern  Riverside  County.  The  Solar  Farm  site  is 
approximately  ten  kilometers  (six  miles)  north  of  the  rural  community  of  Desert  Center  and  six 
kilometers  (four  miles)  north  of  Lake  Tamarisk,  between  the  cities  of  Coachella  (to  the  west)  and  Blythe 
(to  the  east)  (Figure  1).  The  project  area  contains  existing  transmission  lines,  telephone  lines  and 
pipelines,  as  well  as  dirt  roads.  Joshua  Tree  National  Park  is  located  to  the  north,  east,  and  west  of  the 
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area;  at  its  closest  point,  the  Solar  Farm  site  is  approximately  2.6  kilometers  (1.4  miles)  southwest  of  the 
national  park  boundary.  The  inactive  Eagle  Mountain  Mine  is  located  approximately  1.6  kilometers  (1.0 
mile)  to  the  west  of  the  Solar  Farm  site. 

The  Desert  Sunlight  Floldings'  Proposed  Action  consists  of  two  main  components: 

1.  Solar  Farm  site  (the  main  photovoltaic  [PV]  generating  facility), 

2.  220-kilovolt  (kV)  transmission  line  (Gen-Tie  Line), 

The  Solar  Farm  site,  where  the  power  would  be  generated,  would  consist  of  several  components; 

♦ Main  generation  area,  which  includes  PV  arrays,  combining  switchgear,  overhead  lines,  and 
access  corridors; 

♦ Operations  and  Maintenance  Facility; 

♦ Solar  Energy  Visitor's  Center; 

♦ On-site  substation  (where  the  voltage  of  the  Solar  Farm-generated  electricity  would  be  stepped 
up  to  220  kV,  which  is  the  voltage  of  the  transmission  line);  and 

♦ Site  security  and  fencing  (including  desert  tortoise  exclusion  fencing). 

The  Gen-Tie  would  transmit  the  electricity  generated  at  the  Solar  Farm  to  the  regional  transmission 
system,  via  the  Red  Bluff  Substation  where  the  power  generated  at  the  Solar  Farm  would  feed  into  SCE's 
existing  Devers  Palo  Verde  1 (DPVl)  500-kV  transmission  line.  Desert  Sunlight  Holdings  plans  to  use  steel 
monopoles  for  the  transmission  line.  Poles  are  expected  to  be  40  meters  (135  feet)  tall  and  spaced 
approximately  275  to  335  meters  (900  to  1,100  feet)  apart. 

The  Desert  Sunlight  Holdings'  components  of  the  Proposed  Action  cover  an  area  of  approximately  1,812 
hectares  (7.0  square  miles  or  4,478  acres  - Figure  2)  within  the  San  Bernardino  Base  and  Meridian 
(SBBM).  The  Desert  Sunlight  Holdings'  components  of  the  Proposed  Action  are  not  located  within  the 
boundaries  of  an  Area  of  Critical  Environmental  Concern  (ACEC)  or  Wilderness  Area  (Figure  2).  The 
proposed  Gen-Tie  Line  crosses  small  portions  of  the  Chuckwalla  Desert  Wildlife  Management  Area 
(DWMA  - designated  by  the  BLM)  and  Chuckwalla  Critical  Habitat  Unit  (CHU  - designated  by  the  U.S. 
Fish  and  Wildlife  Service  [USFWS]). 


Table  1. Desert  Sunlight  Holdings  Components  of  the  Proposed  Action  (also  shown  on  Figure  2) 


Area 

Acres 

Solar  Farm  Site 

4,244 

Gen-Tie  Line 

105 

Total 

4,349 

The  Solar  Farm  site  is  located  on  the  Victory  Pass  and  East  of  Victory  Pass  7.5  Minute  U.S.  Geological 
Survey  (USGS)  quadrangles.  Elevations  at  the  Solar  Farm  site  range  from  approximately  55  to  80  meters 
(180  to  255  feet)  above  mean  sea  level  (amsi).  The  Gen-Tie  Line  is  located  on  the  Victory  Pass,  Desert 
Center,  and  Corn  Spring  7.5  Minute  USGS  quadrangles.  Elevations  within  the  Gen-Tie  Line  range  from 
approximately  65  to  100  meters  (220  to  320  feet)  amsI. 
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Desert  Sunlight  Holdings  Components  of  the  Psoposed  Action  Description 

The  Solar  Farm  Site  would  consist  of  several  main  components,  all  located  within  the  project  security 
and  permanent  desert  tortoise  fencing: 

♦ Main  Generation  Area  - PV  arrays,  combining  switchgear,  overhead  lines,  and  access  corridors; 

♦ Operations  and  Maintenance  (O&M)  Facility; 

♦ Solar  Energy  Visitor's  Center; 

♦ On-site  Substation;  and 

♦ Site  Security,  Fencing,  and  Lighting. 

At  the  On-site  Substation,  the  Solar  Farm  output  would  be  stepped  up  to  the  proposed  transmission 
system's  voltage  of  220  kV.  The  Project  would  interconnect  with  the  regional  transmission  system  via  a 
220-kV  single-circuit  Gen-Tie  Line  that  would  exit  the  southwestern  portion  of  the  Solar  Farm  Site  and 
follow  a transmission  right  of  way  (ROW)  to  SCE's  planned  Red  Bluff  Substation  to  be  located  south  of  I- 
10. 

1.2.2  SCE  Project  Components 
l.ocation 

The  majority  of  SCE  project  components  (except  the  telecommunications  site)  are  found  south  of 
Interstate  10  (1-10)  in  a rocky,  undeveloped,  and  relatively  flat  land  area  located  in  the  Chuckwalla  Valley 
between  1-10  and  the  Chuckwalla  Wilderness  (Figure  2).  The  area  of  SCE  project  components  supports 
existing  transmission  lines  including  the  DPV  I line,  telephone  lines  and  pipelines,  as  well  as  dirt  roads. 
The  telecommunications  site  is  a small  largely  vacant,  undeveloped,  and  relatively  flat  land  area  located 
in  the  Chuckwalla  Valley.  The  SCE  project  components  of  the  Proposed  Action  consist  of  five  main 
components  (Figure  2): 

1.  500/220-kV  substation  (Red  Bluff  Substation); 

2.  Loop  in  area  east  of  the  substation; 

3.  Access  road  from  1-10  interchange  with  Highway  177,  running  south  of,  and  parallel  to  1-10  along 
an  existing  dirt  road; 

4.  Distribution  line  from  the  Red  Bluff  substation  to  an  existing  distribution  line;  and 

5.  Telecommunications  site  north  of  1-10  along  Highway  177. 

The  SCE  project  components  (excluding  the  telecommunications  site)  of  the  Proposed  Action  cover  an 
area  of  approximately  152  acres  (Figure  2)  within  the  SBBM.  The  Red  Bluff  substation,  distribution  line 
and  access  road  is  not  located  with  is  not  located  within  the  boundaries  of  Wilderness  Area  and  is  within 
the  Chuckwalla  DWMA  and  CHU  (Figure  2).  The  telecommunications  site  is  not  within  an  ACEC, 
Wilderness  Area,  DWMA,  or  CHU  (Figure  2). 

The  Red  Bluff  substation,  distribution  line  and  access  road  are  located  on  the  Corn  Spring  7.5  Minute 
USGS  quadrangle.  Elevations  within  the  Red  Bluff  Substation,  distribution  line  and  access  road  range 
from  approximately  90  to  100  meters  (300  to  320  feet)  amsl.  The  telecommunications  site  is  located  on 
the  East  of  Victory  Pass  7.5  Minute  USGS  quadrangle.  The  elevation  of  the  telecommunications  site  is 
approximately  50  meters  (160  feet)  amsl. 
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SCE  Components  of  the  Proposed  Action  Description 

SCE  proposes  to  construct  the  Red  Bluff  Substation  Project  to  interconnect  the  550-MW  DSSF  Project  to 
SCE's  existing  DPVl  500-kV  transmission  line.  The  DPVl  500-kV  transmission  line  would  connect  to  the 
Red  Bluff  Substation  by  looping  the  line  into  the  Substation.  Additionally,  based  on  preliminary  design 
information,  the  DSSF  220-kV  Gen-Tie  Line  would  be  extended  to  just  west  of  the  proposed  Red  Bluff 
Substation  and  connect  to  a single  dead-end  structure,  from  which  the  line  would  be  extended  inside 
the  Red  Bluff  Substation  Site/Property. 

Red  Bluff  Substation  would  consist  of  a 500/220-kV  substation  which,  with  its  associated  components, 
would  require  approximately  152  acres  of  land.  It  would  interconnect  the  power  from  the  Solar  Farm 
(via  the  Gen-Tie  Line)  to  SCE's  DPVl  transmission  line,  which  passes  near  the  substation  site.  Substation 
features  include: 

♦ Transmission  lines  to  connect  the  substation  to  the  DPVl  line; 

♦ Connection  of  the  DSSF  interconnection  line  into  the  substation; 

♦ Modification  of  existing  220  kV  structures  (towers)  near  the  substation; 

♦ Construction  of  an  electric  distribution  line  for  substation  light  and  power;  and 

♦ Installation  of  telecommunications  facilities  associated  with  the  substation. 
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2.0  Common  Raven  Biology 


The  common  raven  is  resourceful  and  adaptable.  It  has  a world-wide  range  that  covers  almost  the 
entirety  of  North  America,  Europe,  Siberia  and  Eastern  Asia.  Food  sources  vary  greatly  and  the  raven 
eats  everything  from  grains  to  young  livestock  (Larsen  1970).  The  common  raven  population  has  soared 
over  the  last  half-century.  Their  estimated  population  increase  in  the  Mojave  and  Colorado  Deserts 
ranges  from  700  to  1,500%  (Boarman  1993;  USFWS  2008a).  The  most  widely  accepted  cause  of  this 
population  growth  is  from  an  expanding  human  infrastructure  into  the  desert  and  a dependency  on  easy 
food  sources  found  at  landfills,  illegal  dump  sites,  and  agricultural  land  (Boarman  1993). 

The  common  raven  in  California  has  a unique  genetic  clade  (ancestral  grouping)  that  separates  it  from 
the  other  common  ravens  of  North  America  and  the  world  (USGS  2000).  Although  there  are  no 
superficial  differences  in  appearance  between  the  two  populations,  the  California  clade  is  actually  a 
closer  relative  to  the  Chihuahuan  Raven  and  the  Holarctic  clade,  the  more  common  northern 
hemisphere  raven,  is  more  related  to  the  Pied  Crow  (USGS  2000).  The  two  raven  populations  mix  at 
their  ranges,  but  do  not  interbreed  indicating  that  the  California  clade  is  an  endemic  population  (USGS 
2000)  to  the  state,  although  not  to  the  desert  regions,  and  requires  careful  management  versus  an 
exotic  invader  which  in  most  cases  can  be  eradicated  where  it  is  becoming  a problem  to  native  wildlife. 

A result  of  raven  overpopulation  at  the  edges  of  human  settlements  has  resulted  in  ravens  learning  to 
identify  food  sources  in  desert  areas  which  they  historically  avoided,  including  preying  on  juvenile  desert 
tortoises.  Studies  on  the  desert  tortoise  population  indicate  it  is  top-heavy,  in  that  very  little  recruitment 
(young  entering  the  population)  is  occurring  (USFWS  2008).  Common  ravens  are  known  to  prey  on 
juvenile  desert  tortoises  and  an  increase  in  the  raven  populations  has  had  a negative  effect  on  the 
number  of  young  tortoises  recruited  into  in  the  population.  The  predation  of  juvenile  tortoises  by  ravens 
has  led  to  the  creation  Final  Environmental  Assessment  to  Implement  a Desert  Tortoise  Recovery  Plan 
Task:  Reduce  Common  Raven  Predation  on  the  Desert  Tortoise  (USFWS  2008a).  The  purpose  of  this 
document  is  to  reduce  raven  predation  on  hatchling  and  juvenile  desert  tortoises,  with  the  goal  of 
increasing  hatchling  and  juvenile  desert  tortoise  survivorship  and  recruitment  into  the  adult  population, 
expected  to  contribute  to  the  recovery  of  the  species  (USFWS  2008b). 

Human  subsidies  that  attract  ravens  include  roads  where  road  kills  provides  forage,  open  water  sources, 
trash,  and  tall  structures  suitable  for  nesting  (trees,  radar  towers,  power  poles,  telephone  poles,  and 
buildings).  Increased  subsidies  lead  to  an  increase  in  ravens  nesting  in  the  immediate  area.  The 
establishment  of  new  raven  nests  can  have  dire  effects  on  the  local  juvenile  tortoise  population  because 
nesting  ravens  spend  75  percent  of  their  foraging  time  within  400  meters  of  their  nest  (Boarman  2002). 
Reducing  human  subsidies  is  a key  element  in  the  Final  Environmental  Assessment  to  Implement  a 
Desert  Tortoise  Recovery  Plan  Task:  Reduce  Common  Raven  Predation  on  the  Desert  Tortoise  (USFWS 
2008a)  to  be  included  in  all  projects  that  would  likely  provide  such  subsidies  within  desert  tortoise 
habitat. 


-9  - 


o 


c 


3.0  Baseline  Conditions 

3.1  Desert  Sunlight  Holdings  Project  Components 

3.1.1  Existing  Raven  Subsidies 

Existing  raven  subsidies  at  and  near  the  Desert  Sunlight  Holdings  components  of  the  Proposed  Action 
include  roads,  human  developments,  and  open  water  sources.  There  are  several  existing  paved  roads 
(e.g..  Interstate  10,  Highway  177,  Kaiser  Road,  and  Eagle  Mountain  Road)  in  the  vicinity  of  the  Proposed 
Action,  which  potentially  attract  ravens  because  they  may  provide  food  from  litter  and  road  kill.  The 
Lake  Tamarisk  Golf  Club  housing  development  is  located  south  of  the  Solar  Farm  site  and  there  are 
several  other  human  settlements  within  the  project  area  including  Desert  Center  south  of  the  Solar 
Farm  site.  Metropolitan  Water  District  (MWD)  housing  near  the  MWD  substation  west  of  the  Solar  Farm 
site,  and  Eagle  Mountain  Mine  northwest  of  the  Solar  Farm  site.  These  settlements  have  small  human 
populations,  which  likely  provide  food  and  shelter  opportunities  for  ravens.  Open  water  sources  include 
three  artificial  lakes  at  the  Lake  Tamarisk  Golf  Club,  located  south  of  the  Proposed  Action  as  well  as  the 
Colorado  River  aqueduct  north  and  northwest  of  the  Solar  Farm  site. 

3.1.2  Raven  Presence  at  the  Proposed  Action 

Common  ravens  are  known  to  occur  at  the  Solar  Farm  site  and  along  the  Gen-Tie  line.  Several  methods 
have  been  useful  in  approximating  the  abundance  of  common  raven  at  the  Desert  Sunlight  Holdings 
components  of  the  Proposed  Action,  including  tallying  incidental  sightings  from  other  surveys,  bird  point 
counts,  and  nest  surveys.  Figure  3 shows  raven  presence  at  the  Desert  Sunlight  Holdings  components  of 
the  Proposed  Action. 

incidental  Sightings 

During  all  project  biological  surveys,  all  common  ravens  were  tallied  on  standardized  data  forms  with 
approximately  192  individuals  tallied  (Ironwood  Consulting  2010). 

Surveys  were  conducted  for  golden  eagle  April  2-3  and  May  14,  2010  following  draft  protocols  (USFWS 
2010).  No  common  ravens  were  observed  on  or  within  three  miles  of  the  Desert  Sunlight  Holdings 
project  components  during  these  surveys.  These  surveys  focused  on  the  more  mountainous  regions  of 
the  region,  but  did  cross  the  valley  where  the  Project  Action  is  located.  Common  ravens  and  nests 
observed  by  helicopter  within  10  miles  of  the  Solar  Farm  site  boundaries  were  recorded  and  are 
included  on  Figure  3. 

Point  Counts 

Point  count  surveys  for  all  birds  were  conducted  between  April  7 and  17,  2010  by  an  experienced  desert 
avian  biologist  at  a total  of  twelve  locations,  nine  on  the  Proposed  Action  and  three  controls,  using  point 
count  methodology  as  described  in  Monitoring  Bird  Populations  by  Point  Counts  (Ralph  et  al.  1995).  The 
surveys  are  intended  to  allow  compilation  of  bird  species  and  their  relative  numbers  at  each  fixed  study 
point  location  (point  counts).  Point  count  methodology  is  well  described  and  widely  used  in  bird  studies. 
Each  point  is  visited  for  a fixed  amount  of  time  and  all  birds  detected  within  an  often  fixed  radius  are 
recorded.  Research  suggests  that  the  amount  of  time  spent  at  a sampling  location  increases  standard 
error  especially  at  times  greater  than  10  minutes  (Smith  et  al.  1997).  Each  count  was  limited  to  10 
minutes  to  minimize  standard  error  introduced  by  double  counting  and  flyovers.  Additionally,  incidental 
flyovers  were  recorded  separately  from  typical  observations  and  each  count  was  divided  into  three 
survey  periods  consisting  of  the  first  three  minutes,  minutes  3 to  5,  and  minutes  5 to  10. 
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Four  ravens  were  detected  during  these  surveys  (two  individual  birds  and  one  pair),  all  as  flyovers.  These 
are  shown  on  Figure  3. 

Nest  Surveys 

Surveys  were  conducted  on  April  23-24  and  May  20,  2010  following  draft  protocols  for  identifying  raptor 
nests  (CEC  and  CDFG,  2010  draft)  to  look  for  existing  raven  nests  within  and  adjacent  to  the  Desert 
Sunlight  Holdings  project  components.  Nests  located  during  this  survey  included  those  found  on  existing 
transmission  lines  and  trees.  The  survey  confirmed  presence  of  two  existing  active  nests  just  northeast 
of  the  solar  farm  site  and  none  near  the  Gen-Tie  Line  (Figure  3). 


3.2  SCE  Project  Components 

3.1.1  Existing  Raven  Subsidies 

Existing  raven  subsidies  near  the  SCE  components  of  the  Proposed  Action  include  roads  and  human 
developments,  and  open  water  sources.  There  are  several  existing  paved  roads  (e.g..  Interstate  10, 
Highway  177,  and  Kaiser  Road)  in  the  vicinity  of  the  SCE  components  of  the  Proposed  Action,  which 
potentially  attract  ravens  because  they  may  provide  food  from  litter  and  road-kill.  There  are  several 
other  human  settlements  within  the  project  area  including  Desert  Center  northeast  of  the  Proposed 
Action,  and  several  homes  and  farms  along  Highway  177.  These  settlements  have  small  human 
populations,  which  likely  provide  food  and  shelter  opportunities  for  ravens.  Open  water  sources  include 
three  artificial  lakes  at  the  Lake  Tamarisk  Golf  Club,  located  northeast  of  the  SCE  components  of  the 
Proposed  Action. 

3.1.2  Raven  Presence  at  the  Proposed  Action 

Common  ravens  are  known  to  occur  at  all  areas  of  the  SCE  components  of  the  Proposed  Action, 
including  near  the  Red  Bluff  substation,  along  the  access  road  and  distribution  line,  and  at  the 
telecommunications  site.  Several  methods  have  been  used  to  determine  the  presence  and  quantify 
approximate  abundance  of  common  raven  at  the  SCE  components  of  the  Proposed  Action,  including 
tallying  incidental  sightings  and  nest  surveys.  Figure  3 shows  raven  presence  at  the  SCE  components  of 
the  Proposed  Action. 

Incidental  Sightings 

During  all  project  biological  surveys,  all  common  ravens  were  tallied  on  standardized  data  forms  with 
approximately  55  individuals  tallied  (Ironwood  Consulting  2010).  Surveys  were  conducted  for  golden 
eagle  in  April  and  May  2010  following  draft  protocols  (USFWS  2010).  These  surveys  also  recorded 
common  ravens  and  nests  observed  by  helicopter  and  are  included  on  Figure  3.  Six  common  ravens 
were  observed  on  or  within  three  miles  of  the  SCE  project  components  and  several  more  within  five 
miles  (Figure  3). 

Nest  Surveys 

Surveys  were  conducted  on  April  23-24  and  May  20,  2010  following  draft  protocols  for  identifying  raptor 
nests  (CEC  and  CDFG,  2010)  to  look  for  existing  raven  nests  within  and  adjacent  to  the  SCE  project 
components.  Nests  located  during  this  survey  included  those  found  on  existing  transmission  lines  and 
within  trees.  The  survey  confirmed  presence  of  two  existing  active  nests  and  seven  potential  raven  nests 
observed  without  ravens  present  (Figure  3). 
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4.0  Common  Raven  Control  and  Management 

The  goal  of  the  minimization/mitigation  measures  proposed  for  the  Proposed  Action  is  to  avoid, 
minimize  and/or  mitigate  the  increased  potential  for  raven  presence  and  nesting  due  to  the 
construction  and  operation  of  the  Proposed  Action.  All  of  the  measures  in  this  section  apply  to  both  the 
Desert  Sunlight  Holdings  and  SCE  project  components  of  the  Proposed  Action. 

To  achieve  this  goal,  the  Applicant  and  SCE  propose  the  following  minimization  and  avoidance 
measures: 

♦ Design  facilities  to  discourage  ravens, 

♦ Minimize  food  and  water  subsidies,  and 

♦ Provide  environmental  awareness  practices  training  to  on-site  workers. 

4.1  Design  Facilities  to  Discourage  Ravens 

Project  facilities  will  be  designed  to  discourage  roosting  and  nesting  by  comment  ravens,  including 
Placing  electrical  lines  underground  or  transmission  lines  on  existing  structures  to  the  extent  practical  to 
reduce  potential  roosting  and  nesting  locations.  Section  6.0  discussed  additional  avoidance  measures 
that  would  be  employed  if  long-term  monitoring  data  showed  an  increase  in  raven  numbers  at  the 
Project  or  within  the  region. 

4.2  Minimize  Food  and  Water  Subsidies 

Raven  food  subsidies  generated  by  the  project  will  be  avoided  and/or  minimized  by  maintaining  a clean 
construction  site,  minimizing  road  kill  due  to  project  vehicle  traffic,  and  reducing  open  water  sources. 
The  following  measures  will  be  implemented: 

♦ Traffic  speeds  on  all  project-related  dirt  roads  will  be  limited  to  15  miles  per  hour  to  reduce  road 
killed  animals.  Biological  monitors  will  be  monitoring  speeds  during  construction  activities. 

♦ Refuse  management  will  be  an  integral  part  of  the  construction  process.  A sufficient  number  of 
refuse  containers  will  be  supplied  and  all  containers  will  have  sealable  and  lockable  lids  with  the 
goal  of  preventing  strong  winds  from  blowing  garbage  around,  wildlife  from  entering  refuse 
containers,  and  unauthorized  people  from  tampering  with  refuse.  Biological  monitors  will 
periodically  check  on  refuse  containers  to  ensure  they  are  not  overflowing  and  are  being  closed 
properly. 

♦ All  work  vehicles  will  have  a sufficient  supply  of  strong  garbage  bags  to  aid  in  collection  and 
disposal  of  refuse  at  the  end  of  each  day  into  the  large  containers  discussed  above. 

♦ Waste  management  contractors  will  supply  an  adequate  number  of  portable  toilets  to  promote 
a hygienic  environment. 

Reducing  the  open  water  sources  will  be  a priority  throughout  the  construction,  and  operations  and 
maintenance  phases  of  the  Proposed  Action. 

♦ Water  required  for  construction  purposes  will  not  be  stored  in  open  containers  or  structures 
and  will  be  transported  throughout  the  site  in  enclosed  water  trucks. 

♦ Water  sources  for  the  project  (such  as  wells)  will  be  checked  periodically  by  biological  monitors 
to  ensure  they  are  not  creating  open  water  sources  through  by  leaking  or  consistently  overfilling 
trucks. 
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4.3  Provide  Training 

All  personnel  that  enter  any  component  of  the  project  site  during  construction  will  be  required  to 
complete  a Worker  Education  Program  for  Biological  Resources.  This  program  will  be  standardized  and 
conducted  by  the  Lead  Biological  Monitor  or  their  designated  monitor.  A portion  of  this  program  will  be 
focused  on  avoiding  and  minimizing  the  creation  of  new  raven  subsidies  and  will  include  current 
information  about  common  raven  biology  and  the  approved  Terms  and  Conditions  of  project  permits  for 
common  raven  management. 
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5.0  Long-Term  Monitoring  and  Reporting 

The  objective  of  long-term  raven  monitoring  is  to  determine  whether  the  Proposed  Action  is 
contributing  to  an  increase  in  common  raven  presence  in  the  project  vicinity.  All  of  the  measures  in  this 
section  apply  to  both  the  Desert  Sunlight  Holdings  and  SCE  project  components  of  the  Proposed  Action 

5.1  Long-term  Monitoring 

The  long-term  monitoring  program  for  measuring  common  raven  abundance  at  the  project  site  will 
consist  of  three  activities:  incidental  sightings,  bi-annual  point  counts,  and  annual  nest  surveys.  This 
program  will  be  conducted  during  construction  and  for  5 years  post-construction  during  the  operations 
and  maintenance  phase  of  the  Proposed  Action. 

5.1.1  Incidental  Sightings 

Throughout  the  construction  and  operation  phases  of  the  Proposed  Action,  all  incidental  sightings  of 
common  ravens  will  be  logged.  During  construction,  all  sightings  will  be  recorded  by  biological  monitors. 
The  Lead  Biological  Monitor  will  be  tasked  with  keeping  records  and  reporting  these  results  (as 
described  in  Section  5.2).  During  the  first  5 years  of  the  operation  phase  of  the  project  (the  long-term 
monitoring  period),  a person  designated  by  Sunlight  will  be  responsible  for  completing  this  task, 
including  reporting. 

5.1.2  Nest  Surveys 

Nest  surveys  would  be  conducted  at  least  twice  each  spring  between  March  15  and  June  1,  separated  by 
at  least  30  days.  All  project-related  infrastructure  (e.g.;  fence  posts,  transmission  towers,  and  buildings) 
would  be  inspected  for  active  and  inactive  nests.  Nest  locations  may  also  be  detected  via  incidental 
sightings  or  during  point  count  surveys.  Further  assessment  would  be  performed  on  the  ground 
underneath  raven  nests  during  spring  months  to  determine  any  presence  of  tortoise  predation. 

5.2  Reporting 

On  or  before  January  15‘*^  of  each  calendar  year,  an  annual  report  will  be  submitted  to  the  BLM  that 
summarizes  all  monitoring  activities  sufficient  for  the  BLM  to  provide  necessary  reporting  to  the  USFWS 
and  CDFG  in  their  annual  permitting  report,  due  on  or  before  February  1 of  each  year.  This  annual 
report  will  include  a section  reporting  on  the  long-term  monitoring  program  for  common  raven.  This 
section  will  include  number  of  ravens  observed  incidentally,  results  of  any  point  counts  or  nest  surveys 
conducted  during  that  monitoring  quarter,  and  a discussion  of  whether  these  observation  represent  an 
increase  or  decrease  in  raven  activity  and  associated  theories  of  cause.  These  reports  may  also  include 
recommendations  for  future  adaptive  management  actions. 


6.0  Adaptive  Management 

Adaptive  management  will  be  implemented  as  necessary  to  continually  improve  upon  previous  decision- 
making. Any  adaptive  management  strategies  would  be  previously  approved  by  BLM,  USFWS,  and  CDFG 
prior  to  implementation.  All  of  the  measures  in  this  section  apply  to  both  the  Desert  Sunlight  Holdings 
and  SCE  project  components  of  the  Proposed  Action  and  directly  tier  to  the  goal  for  this  plan  as  stated  in 
section  4.0. 

If  monitoring  data  shows  a potential  increase  in  raven  roosting  or  nesting  behavior  within  the  project 
site  or  immediate  area,  several  additional  measures  may  be  implemented  to  minimize  the  attractiveness 
of  the  project  site  to  this  species,  including  facilities  to  discourage  roosting  or  nesting  on  project-related 
structures. 

6.1  Discourage  Roosting 

If  long-term  monitoring  data  show  an  increase  in  roosting  by  common  ravens,  measures  to  discourage 
roosting  will  be  implemented  using  one  or  more  of  the  following  methods; 

♦ Bird  spikes  installed  on  top  of  potential  perches  designed  to  prevent  birds  from  gaining  a 
foothold  on  the  perch  because  of  their  porcupine  design, 

♦ Repellent  coils  installed  on  top  of  potential  perches  to  deter  birds  from  gaining  footholds 
because  of  their  destabilizing  coil  design, 

♦ Bird  control  wire  designed  so  that  a line  or  grid  of  variable  height  posts  is  interconnected  by  a 
wire.  This  creates  a confusing  landing  area  in  the  same  spirit  as  trip  wires  used  for  unsuspecting 
people. 

♦ Bird  netting,  and/or 

♦ Electric  shock  deterrents  with  low  voltage  pulses. 

6.2  Discourage  Nesting 

If  long-term  monitoring  data  show  an  increase  in  nesting  by  common  ravens,  measures  to  discourage 
nesting  will  be  implemented,  using  one  or  more  of  the  methods  described  above  for  discouraging 
roosting.  Inactive  raven  nests  discovered  during  the  monitoring  efforts  will  be  dismantled  and  passive 
nest  deterrents  would  be  installed  to  Inhibit  future  nest  building  at  the  site.  In  the  event  that  an  active 
nest  is  found,  it  will  be  monitored  closely  throughout  the  season  by  a biological  monitor  to  determine 
number  of  fledglings  and  status  of  development.  As  soon  as  it  is  determined  that  the  nest  is  no  longer 
active,  it  would  be  removed  and  passive  deterrents  installed. 

6.3  Removal  of  Problem  Ravens 

Non-lethal  deterrents  previously  described  will  be  the  first  course  of  action.  However,  ravens  may  adapt 
quickly  to  avoid  passive  deterrents.  If  problem  ravens  are  proven  to  be  an  active  threat  to  resident 
desert  tortoises  then  they  could  be  subjected  to  lethal  removal  in  coordination  with  BLM,  USFWS,  and 
CDFG.  Because  ravens  and  their  active  nests  are  protected  under  the  Migratory  Bird  Treaty  Act  (MBTA) 
they  cannot  be  indiscriminately  killed,  harmed,  trapped,  or  harassed.  Any  management  action  would 
need  to  be  coordinated  with  and  possibly  carried  out  by  the  BLM,  USFWS,  and  CDFG. 
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1.0  INTRODUCTION 

1 .1  Purpose  and  Scope  of  Work 

At  the  request  of  Desert  Sunlight  Holdings,  LLC  (Sunlight),  a wholly  owned  subsidiary  of 
First  Solar  Development,  Ine.  (First  Solar),  Ironwood  Consulting,  Ine.  and  Huffman- 
Broadway  Group,  Ine.  investigated  the  potential  presence  of  wetlands  and  other  waters  of 
the  United  States  subject  to  Corps  of  Engineers  (Corps)  jurisdiction  under  Section  404  of 
the  Clean  Water  Act  (CWA).  The  investigation  covered  a contiguous  Study  Area  where  a 
proposed  new  photovoltaic  solar  power  generation  facility  (Solar  Farm),  generation 
interconnection  transmission  line  (Gen-Tic  Line)  and  substation  would  be  located 
(Exhibit  A,  Figure  1 ).  This  study  was  conducted  in  accordance  with  Code  of  Federal 
Regulations  (CFR)  definitions  of  jurisdictional  waters,  the  Corps’  1987  Wetlands 
Delineation  Manual,  the  Corps’  2008  Regional  Supplement  to  the  Corps  of  Engineers 
Wetland  Delineation  Manual:  Arid  West  Region  (Version  2.0),  and  supporting  Corps  and 
U.S.  Environmental  Protection  Agency  (EPA)  guidance  documents.  Wetland 
determination  data  forms  are  provided  in  Exhibit  C;  and  WETS  analysis  data  are 
provided  in  Exhibit  E.  This  investigation  was  conducted  to  seek  a Corps  Verified 
Jurisdictional  Determination  pursuant  to  applicable  Corps  guidance  documents. 

1.2  General  Site  Description 

The  Solar  Farm  is  proposed  to  be  located  approximately  six  miles  north  of  the  rural 
community  of  Desert  Center  and  four  miles  north  of  Lake  Tamarisk,  between  the  cities  of 
Coachella  (to  the  west)  and  Blythe  (to  the  east)  in  an  unincorporated  part  of  Riverside 
County,  California  (Exhibit  A,  Figure  1 ).  Approximate  latitude  and  longitude  coordinates 
for  the  center  of  the  Study  Area  (Solar  Farm  area)  arc  33  degrees  49’20.0894N  /’  1 1 5 
degrees  23’37.427”W  in  the  Pinto  Wells,  Coxcomb  Mts.,  Victory  Pass,  East  of  Victory 
Pass,  Desert  Center,  and  Corn  Springs  United  States  Geological  Survey  (USGS)  7.5- 
minutc  scries  quadrangles  (Exhibit  A,  Figure  2).  Beyond  the  Solar  Farm,  the  Study  Area 
also  encompasses  the  interconnection  transmission  line  (Gen-Tic  Line)  and  Red  Bluff 
Substation,  where  the  project  would  interconnect  with  the  Southern  California  Edison 
(SCE)  regional  transmission  system. 

The  Study  Area  for  this  investigation  is  defined  as  the  area  where  potential  ground 
disturbing  components  of  the  proposed  project  would  occur  based  on  the  alternatives 
identified  and  analyzed  in  conjunction  with  the  Environmental  Impact  Statement 
presently  being  prepared  for  the  project  by  the  Bureau  of  Land  Management  (BLM) 
(Exhibit  A,  Figure  3).  The  Study  Area  predominantly  encompasses  federal  public  lands 
under  the  jurisdiction  of  the  BLM,  but  also  includes  portions  of  private  property  for  the 
Gen-Tic  Line  alternatives  and  one  of  the  substation  locations. 
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1.3  Project  Description 

The  Project  consists  of  three  main  components  associated  with  generating  and  delivering 
electricity  from  a photovoltaic  (PV)  solar  facility: 

• Solar  Farm  site  (the  main  PV  generating  facility); 

• 220-kV  Gen-Tie  Line;  and 

• 500/220-kV  Substation  (the  Red  Bluff  Substation). 

The  Solar  Farm  site,  where  the  power  would  be  generated,  would  encompass  between 
3,045  and  4,245  acres,  depending  on  the  layout  selected.  The  Solar  Farm  site  would 
consist  of  several  components: 

• Main  generation  area,  which  includes  PV  arrays,  combining  switchgear,  overhead 
lines,  and  access  corridors; 

• Operations  and  Maintenance  (O&M)  Facility; 

• Solar  Energy  Visitor’s  Center; 

• On-site  substation  (where  the  voltage  of  the  Solar  Farm-generated  electricity  would 
be  stepped  up  to  220  kV,  which  is  the  voltage  of  the  Gen-Tie  Line);  and 

• Site  security  and  fencing. 

The  Gen-Tie  Line  would  transmit  the  electricity  generated  at  the  Solar  Farm  to  the 
regional  transmission  system,  through  the  Red  Bluff  Substation  where  the  power  from  the 
Solar  Farm  would  feed  into  the  SCE’s  existing  Devers  Palo  Verde  1 (DPVl ) 500-kV 
transmission  line.  The  length  of  the  Gen-Tie  Line  would  vary  from  9.3  to  12.2  miles  long, 
encompassing  177  to  236  acres,  depending  on  the  Gen-Tie  Line  route  selected. 

The  Red  Bluff  Substation  would  consist  of  a 500/220-kV  substation  on  approximately  90 
acres,  with  an  additional  20  to  30  acres  needed  for  related  features,  access  roads,  and 
drainage  control.  It  would  interconnect  the  power  from  the  Solar  Farm  (through  the  Gen-Tic 
Line)  to  SCE’s  DPVl  transmission  line,  which  passes  immediately  adjacent  to  the  two 
substation  sites  evaluated  in  this  EIS. 

1.4  Contact  Information 


Applicant  Contact 

Wetland  and  Biological 
Consultant 

Wetland  Regulatory 
Scientist 

A on H cunt: 

Lisa  Bodensteiner.  Vice  President, 
Business  Development 
Desert  Sunlight  Holdings,  LLC 
1111  Broadway,  4"’  Floor 
Oakland.  CA  94607 
Applicant  Contact: 

Amanda  Beck  (510)  625-7408 
ABeckfa  FirstSolar.com 

Ironwuod  Consulting  Inc. 

20  Nevada  Street,  Suite  300 
Redlands,  CA  92373 

Contact: 

Chris  Blandl'ord 
(949)351-0192 

clirisft/'ironwoodconsultinginc.co 

rn 

Huffman-Broadway  Group,  Inc 

828  Mission  Avenue 

San  Rafael,  California  94901 

Contact: 

Terry  Huffman,  Ph.D. 
(415)925-2000 
thuffmanfu  h-burouD.com 
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1.5  Driving  Directions  to  Study  Area  from  Corps  Office 

From:  U.S.  Army  Corps  of  Engineers 
Regulatory  Division,  Los  Angeles  Office 
915  Wilshirc 
Los  Angeles,  CA  90017 

To:  Solar  Larm  Area 


Route 

Changes 

Directions 

Miles 

1. 

Head  northwest  on  Wilshirc  Blvd  toward  Francisco  St 

0.2  mi 

2. 

Take  the  3rd  left  onto  S Bixel  St 

0.2  mi 

3. 

Take  the  CA-1 10  S/Harbor  Fwy/1-110  ramp 

0.1  mi 

4. 

Merge  onto  CA-1 10  S/I-l  10  S 

0.6  mi 

5. 

Take  the  exit  toward  Adams  Blvd 

0.3  mi 

6. 

Keep  right  at  the  fork,  follow  signs  for  1-10  E and  merge  onto  1-10  E 

2.7  mi 

7. 

Take  exit  16A  for  Santa  Fe  Ave 

0.2  mi 

8. 

Keep  left  at  the  fork,  follow  signs  for  Freeway 

0.5  mi 

9. 

Keep  right  at  the  fork,  follow  signs  for  CA-60  E/1-5  S/Pomona/Santa  Ana  and 
merge  onto  CA-60  E 

52.2  mi 

10. 

Take  exit  53B  for  1-215  N toward  San  Bernardino/Barstow 

0.1  mi 

11. 

Merge  onto  CA-91  E 

0.2  mi 

12. 

Continue  onto  1-215  N 

5.5  mi 

13. 

Take  the  exit  onto  I-IO  E toward  Redlands 

119.0  mi 

14. 

Take  exit  192  for  Desert  Center  Rice  Rd/CA-177 

0.2  mi 

15. 

Turn  left  at  CA-1 77  N/Desert  Center  Rice  Rd 

0.2  mi 

16. 

Take  the  1st  left  onto  Ragsdale  Rd 

0.1  mi 

Estimated 
Driving  Time 
& Distance 

About  2 hours  58  mins  (up  to  4 hours  50  mins  in  traffic) 

183  miles 

1.6  Environmental  Setting 

1.6.1  Topography 

The  majority  of  the  Study  Area  consists  of  relatively  flat  desert  terrain  located  in  the 
Chuckwalla  Valley  of  the  Sonora  Desert.  Elevations  range  from  approximately  180  to 
320  feet  (55  to  100  meters)  above  mean  sea  level. 

1.6.2  Land  Use 

The  Study  Area  consists  of  a largely  vacant,  undeveloped  land  area  in  eastern  Riverside 
County.  The  Study  Area  contains  existing  transmission  lines,  telephone  lines  and  pipelines, 
as  well  as  dirt  roads.  Joshua  Tree  National  Park  is  located  to  the  north,  east,  and  west  of  the 
Study  Area;  at  its  closest  point,  and  is  approximately  1 .4  miles  southwest  of  the  National 
Park  boundary.  The  inactive  Eagle  Mountain  Mine  is  located  approximately  one  mile  from 
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the  closest  point  west  of  the  Study  Area  (Exhibit  A,  Figures  I and  2). 

1.6.3  Geology 

Regional  and  site  surficial  geology  arc  discussed  in  the  2007  Phase  I Geologic 
Reconnaissance  Report  prepared  for  the  Project  by  Ebcrhart  /United  Consultants  (EUC). 
The  site  is  in  the  cast-northeastern  Colorado  Desert  Gcomorphic  Province.  The  San 
Andreas  Fault  defines  the  southwestern  boundary  of  the  eastern  Colorado  Desert  while 
the  San  Bernardino  Mountains  form  a lesser  defined  boundary  to  the  north.  The  proposed 
Solar  Farm  site  and  associated  Gen-Tic  Line  and  Substations  arc  located  in  the 
Chuckwalla  Valley,  which  was  formed  from  multiple  alluvial  fans  disseminating  from  the 
Eagle  Mountains  in  the  west  and  the  Coxcomb  Mountains  in  the  cast.  Pinto  Wash  bisects 
the  valley  and  forms  tbc  eastern  boundary  of  the  Solar  Farm  site.  Review  of  recent  aerial 
imagery  and  site  photographs  indicates  that  two  significant  geologic  environments  occur 
within  the  Study  Area: 

■ Older  alluvial  sediments  with  developed  desert  pavement 

■ Active  younger  sediments  with  no  evidence  of  desert  pavement 

1.6.3. 1 Older  Alluvial  Sediments.  EUC  (2007)  describes  the  established  alluvial 
sediments  as  follows: 

Older  alluvial  fan  deposits  consisting  of  Pleistocene  nonmarine  sediments 
extend  outward  into  the  valley  from  both  the  Eagle  Mountains  on  the  west  and 
the  Coxcomb  Mountains  on  the  east.  Desert  pavement  type  deposits  (manganese 
and  iron  oxidized  coatings  on  cobbles  and  sand)  blanket  the  top  three  (3)  to  six 
(6)  inches  of  the  older  alluvial  fan  material. 

1. 6.3.2  Active  Younger  Sediments.  The  active  younger  sediments  are  of 
Holocene  age  and  consist  of  fine  to  coarse  sand,  interbedded  with  clay,  silt  and 
gravel.  There  is  no  evidence  of  desert  pavement.  Topography  in  these  areas  tends 
to  be  consistent,  with  channel  depths  generally  less  than  1 foot  deep. 

1. 6.3.3  Stream  Channels.  Lateral  migration  of  stream  channels  is  typically 
evaluated  based  on  the  analysis  of  historical  aerial  photographs.  AECOM  (2009) 
reviewed  aerial  photographs  of  the  Study  Area  from  1978,  1996  and  2002. 

Stream  channels  within  the  Study  Area  appear  to  have  been  relatively  stable  over 
this  period.  On  the  basis  of  the  authors’  study  of  similar  environments,  it  is 
expeeted  that  ephemeral  stream  ehannels  in  the  older  alluvial  regions  would 
remain  relatively  stable  over  time.  It  is  more  difficult  to  determine  the  stability  of 
smaller  ehannels  in  the  more  active  portions  of  the  site  Study  Area;  the  shallow 
channels  within  the  younger  sediments  would  likely  exhibit  frequent  channel 
avulsion  and  lateral  migration  during  flood  flows. 

1. 6.3.4  Active  Floodplain  Characteristics.  Desert  regions  pose  a unique  set  of 
environmental  and  natural  resource  conditions  that  require  careful  review  and  evaluation 
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to  fully  dctcmiinc  the  existence  and  extent  of  the  active  floodplain.  Traditional  streams 
with  clearly  definable  bed,  bank  and  channels  arc  not  common.  Broad  alluvial  systems 
that  form  from  erosive  processes  that  commence  in  surrounding  rugged  mountains  are 
more  typical.  These  areas  generally  contain  young  soils  and  numerous,  very  dynamic 
smaller  drainage  features.  The  most  comprehensive  and  current  guide  for  determining  the 
active  floodplain  in  desert  regions  is  A Field  Guide  to  the  Identification  of  the  Ordinary 
High  Water  Mark  (OHWM)  in  the  Arid  West  Region  of  the  Western  United  States 
(Lichvar  and  McCollcy  2008). 

Lichvar  states  that  ephemeral  drainages  in  xeric  regions  are  more  dynamic  than 
intermittent/perennial  systems  in  more  mesic  regions.  Desert  ephemeral  washes  may 
include  active  floodplains  that  consist  of  multiple  low-flow  channels.  These  low-flow 
channels  may  be  redirected  and  change  course  as  a result  of  low  to  moderate  discharge 
events  (i.c.,  5 to  lO  year  frequencies).  Discharge  events  arc  periods  of  precipitation  that 
induce  surface  flow  and  arc  typically  episodic,  meaning  they  range  in  intensity  and  do  not 
persist  for  long  periods  of  time.  Under  these  conditions,  low-flow  channels  typically 
exhibit  poorly  formed  soils  and  reduced  vegetation  cover  and  arc  spatially  dynamic.  The 
boundaries  of  the  active  floodplain  may  be  determined  by  visual  observations,  both  in  the 
field  and  from  aerial  images,  of  changes  in  soil  texture  and  vegetation  cover.  Exhibit  A, 
Figure  4 presents  a representative  arrangement  of  low-flow  channels  within  the  active 
floodplain  and  adjacent  terrace. 

Alluvial  fan  systems  can  be  described  as  either  active  or  inactive.  Key  characteristics  of 
active  alluvial  fans  include  discontinuous  channels,  presence  of  shcctflow,  uniform 
topography,  and  relatively  uniform  vegetation  cover.  Characteristics  of  inactive  alluvial 
fans  include  continuous  and  defined  channels,  presence  of  desert  pavement,  diverse 
topography,  and  relatively  diverse  vegetation  cover.  Local  geological  conditions 
substantially  influence  alluvial  fan  characteristics. 

1.6.4  Soils 

Soils  data  for  the  Study  Area  has  not  been  mapped  and  is  therefore  not  available  from  the 
U.S.  Department  of  Agriculture  National  Resources  Conservation  Service  (USDA  2009). 
This  is  similarly  true  for  a large  portion  of  the  Chuckwalla  Valley  and  other  remote 
portions  of  the  California  desert.  Although  soils  have  not  been  mapped,  on  site 
observation  of  surface  conditions  and  interpretation  of  aerial  photography  reveal  two 
primary  soil  types  within  the  Study  Area:  desert  pavement  and  more  active  wash 
sediments.  These  soils  consist  of  alluvial  materials  primarily  made  up  of  sorted  sands  and 
gravel. 

1.6.5  Vegetation 

The  Study  Area  is  dominated  by  two  distinctive  vegetation  types,  creosote  bush  scrub  and 
desert  dry  wash  woodland  (following  the  Holland  1986  California  Vegetation 
Classification  System).  Plant  species  typical  of  the  creosote  bush  scrub  vegetation  type 
include  creosote  bush  (Larrea  tridental  a),  burro  bush  {Ambrosia  diimosa),  boxthorn 
{Lycinm  sp.),  brittlebush  {Encelia  farinose),  Schott’s  indigo  bush  {Psorothamniis  schottii) 
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and  prickly  pear  cactus  (Opimtia  and  Cylindropimtia  sp.).  The  evergreen  creosote  shrub 
visually  appears  relatively  uniformly  spaced  within  the  desert  landscape  where  it  occurs. 
Vegetation  density  and  height  become  notieeably  redueed  at  loeations  within  the  Study 
Area  exhibiting  poor  water  infiltration  eapability  such  as  stone  covered  desert  pavement 
areas.  Plants  species  typical  of  the  desert  dry  wash  woodland  vegetation  type  inelude 
blue  palo  verde  {Cercidium  florklwn),  ironwood  (Olneya  tesota),  smoke  tree 
(Psorothaninus  sp  'mosa),  and  desert  willow  {Chilopsis  linearis).  Desert  dry  wash 
woodland  was  found  to  oecur  within  the  Study  Area  adjacent  to  ephemeral  dry  wash  areas 
with  braided  ehannels  that  support  dynamic  flow. 

1.6.6  Climate 

The  National  Oceanic  and  Atmospheric  Administration  (NOAA)  Atlas  14  defines 
southwestern  California  as  a semi-arid  region.  The  Riverside  County  Hydrology  Manual 
describes  the  inland  valley  and  desert  areas  as  extremely  hot  and  dry  during  the  summer 
months  and  moderate  during  the  winter.  The  mean  seasonal  precipitation  is  3 inches  in 
the  eastern  desert  regions  where  the  Study  Area  is  located,  which  contrasts  with  the  35  to 
40  inches  of  preeipitation  oeeurring  in  the  San  Bernardino  and  San  Jaeinto  Mountains. 

Three  types  of  storms  occur  within  the  region:  ( 1 ) general  winter  storms;  (2)  general 
summer  storms;  and  (3)  high  intensity  thunderstorms.  General  winter  storms  originate  as 
extra  tropieal  eyelones  (warm  Pacific  Ocean  air  masses)  that  oecur  in  the  late  fall  or 
winter  months.  Monthly  precipitation  totals  obtained  from  the  Western  Regional  Climate 
Center  Cooperative  Observer  Program  for  the  Eagle  Mountain,  California  Station, 
averaged  for  the  winter  months  of  October  through  March  for  the  last  ten  years  indicate 
that,  from  2007  to  2010,  average  preeipitation  has  been  historically  high  and  therefore 
represents  a conservative  baseline  for  Corps  jurisdictional  analysis  (Exhibit  A,  Figure  6; 
Exhibits).  In  the  winter  of  2009-2010,  the  average  precipitation  was  5. 15  inches.  High 
rates  of  preeipitation  oecur  over  the  interior  mountain  ranges,  but  preeipitation  deereases 
rapidly  over  the  desert  areas  within  the  watershed  basins.  General  summer  storms  ean 
result  in  heavy  precipitation  and  may  include  durations  of  several  days.  These  storms 
typically  occur  between  the  months  of  July  and  September  as  a result  of  tropieal  air 
masses  from  either  the  Gulf  of  Mexieo  or  the  South  Pacific  Ocean.  Thunderstorms  that 
generate  extremely  high  preeipitation  rates  for  short  durations  ean  oceur  at  any  time  of 
year. 

1.6.7  Hydrology 

The  Study  Area  is  located  within  the  Southern  Mojave  Watershed  (HUC  18100100) 
(Exhibit  A,  Figure  7).  The  Study  Area  and  ancillary  project  components  would  be 
located  on  portions  of  ten  smaller  (i.e.,  HUC  12)  watersheds  within  the  Southern  Mojave 
Watershed.  (Exhibit  A,  Figure  8).  The  Study  Area  is  located  within  watersheds 
originating  in  the  Eagle  Mountains,  with  general  flow  direetions  of  northwest  to 
southeast.  The  alternative  Gen-Tie  Eines  parallel  to  Eagle  Mountain  Road  and  Kaiser 
Road  are  also  loeated  within  HUC  12  watersheds  originating  in  the  Eagle  Mountains, 
with  general  flow  direetions  of  west  to  cast.  Big  Wash  is  a major  hydrological  feature 
that  crosses  the  Gen-Tie  Lines  and  merges  with  other  watersheds  in  upper  Chuckwalla 
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Valley  between  Kaiser  Road  and  Highway  1 77.  The  remaining  projeet  eomponents  - the 
Red  Bluff  Substation  alternatives  and  southern  extensions  of  the  Gen-Tie  Lines  - are 
loeated  within  watersheds  originating  in  the  Chuekwalla  Mountains,  with  general  flow 
direetions  of  southwest  to  northeast.  Pinto  Wash  is  east  of  the  Solar  Farm  alternatives 
and  flows  from  north  to  south  while  reeeiving  surfaee  flow  from  Eagle  Mountain 
watersheds  on  the  west  and  Coxeomb  Mountain  watersheds  on  the  east;  Pinto  Wash  does 
not  interseet  any  of  the  proposed  project  features. 

Surface  and  channel  flooding  can  occur  within  the  Study  Area  any  time  of  year;  however, 
many  years  can  pass  between  surface  flow  events.  General  winter  and  summer  storms 
generate  low  amounts  of  precipitation  that  typically  infiltrates  into  the  ground  where  it 
falls  with  little  or  no  surface  flow  generated;  or,  if  flow  docs  occur,  it  typically  runs 
within  small  localized  areas  before  it  can  infiltrate  below  the  ground  surface.  Flooding  as 
a result  of  high  intensity  thunderstorms  typically  lasts  only  a few  hours  at  most  and  may 
not  necessarily  occur  over  the  entire  site,  but  in  localized  areas. 

1.6.8  FEMA  Flood  Zone 

The  Federal  Emergency  Management  Agency  (FEMA)  has  not  conducted  a flood  hazard 
analysis  of  the  Study  Area  and  therefore  no  FEMA  flood  zone  designation  exists. 

1.7  Disclaimer 

Ironwood  Consulting,  Inc.  and  Huffman-Broadway  Group,  Inc.,  have  conducted  a 
thorough  historic  review  and  site  investigation  and  made  a good-faith  effort  herein  to 
thoroughly  describe  and  document  the  presence  of  potential  factors  that  the  Corps  may 
consider  in  determining  jurisdiction  under  their  CWA  jurisdiction  as  part  of  the  Corps 
jurisdictional  verification/determination  process;  however.  Sunlight  reserves  the  right  to 
challenge  or  seek  revision  to  any  areas  over  which  the  Corps  may  assert  jurisdiction. 
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2.0  REGULATORY  FRAMEWORK 

2.1  Definition  of  Wetlands  and  Other  Waters  of  the  U.S. 

Section  404  of  the  Federal  Clean  Water  Act  authorizes  the  Corps  to  regulate  activities 
that  discharge  dredged  or  fdl  material  to  wetlands  and  other  waters  of  the  United  States. 
As  described  by  EPA’s  and  the  Corps’  regulations  (40  CFR  § 230. 3(s)  and  33  CFR  § 
328.3(a),  respectively),  the  term  "waters  of  the  United  States"  encompasses  the  following 
resources: 

( 1 ) All  waters  which  arc  currently  used,  or  were  used  in  the  past,  or  may  be 
susceptible  to  use  in  interstate  or  foreign  commerce,  including  all  waters 
which  are  subject  to  the  ebb  and  flow  of  the  tide; 

(2)  All  interstate  waters  including  interstate  wetlands; 

(3)  All  other  waters  such  as  intrastate  lakes,  rivers,  streams  (including 
intermittent  streams),  mudflats,  sandflats,  wetlands,  sloughs,  prairie 
potholes,  wet  meadows,  playa  lakes,  or  natural  ponds,  the  use,  degradation 
or  destruction  of  which  could  affect  interstate  or  foreign  commerce 
including  any  such  waters: 

(i)  Which  arc  or  could  be  used  by  interstate  or  foreign  travelers  for 
recreational  or  other  purposes;  or 

(ii)  From  which  fish  or  shellfish  arc  or  could  be  taken  and  sold  in 
interstate  or  foreign  commerce;  or 

(iii)  Which  are  used  or  could  be  used  for  industrial  purpose  by  industries 
in  interstate  commerce 

(4)  All  impoundments  of  waters  otherwise  defined  as  waters  of  the  United 
States  under  the  definition; 

(5)  Tributaries  of  waters  identified  in  paragraphs  (a)  ( I ) through  (4)  of  this 
section; 

(6)  The  territorial  seas; 

(7)  Wetlands  adjacent  to  waters  (other  than  waters  that  arc  themselves 
wetlands)  identified  in  paragraphs  (a)  (1 ) through  (6)  of  this  section. 

EPA  and  the  Corps  define  wetlands  as: 

[Tjhose  areas  that  arc  inundated  or  saturated  by  surface  or  ground  water  at 
a frequency  and  duration  sufficient  to  support,  and  that  under  normal 
circumstances  do  support,  a prevalence  of  vegetation  typically  adapted  for 
life  in  saturated  soil  conditions.  Wetlands  generally  include  swamps, 
marshes,  bogs,  and  similar  areas.  (EPA  regulations  at  40  CFR  § 230. 3(t); 

Corps  regulations  at  33  CFR  § 328.3(b)). 
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2.2  Limits  of  Jurisdiction 

The  following  provides  the  regulatory  definitions  and  criteria  followed  in  determining  the 
geographic  extent  of  potential  EPA/Corps  jurisdiction  as  applicable  to  inland  waters. 

The  geographic  limits  of  relevant  federal  jurisdiction  for  non-tidal  waters  of  the  U.S.  arc 
defined  as  follows  at  33  CFR  § 328.4(c); 

Non-Tidal  Waters  of  the  United  States:  The  limits  of  jurisdiction  in  non-tidal 
waters; 

( 1 ) In  the  absence  of  adjacent  wetlands,  the  jurisdiction  extends  to  the 
ordinary  high  water  mark. 

(2)  When  adjacent  wetlands  arc  present,  the  jurisdiction  extends  beyond  the 
ordinary  high  water  mark  to  the  limit  of  the  adjacent  wetlands. 

(3)  When  the  water  of  the  United  States  consists  only  of  wetlands  the 
jurisdiction  extends  to  the  limit  of  the  wetland. 

The  terms  “adjacent”  and  “ordinary  high  water  mark,”  used  in  the  above  definition,  arc 
defined  at  33  CFR  § 328.3  as  follows; 

The  term  adjacent  means  bordering,  contiguous,  or  neighboring. 

Wetlands  separated  from  other  waters  of  the  United  States  by  man-made 
dikes  or  barriers,  natural  river  berms,  beach  dunes  and  the  like  are 
“adjacent  wetlands.”  (33  CFR  § 328.3(c)) 

The  tcmi  ordinary  high  water  mark  means  that  line  on  the  shore 
established  by  the  fluctuations  of  water  and  indicated  by  physical 
characteristics  such  as  clear,  natural  line  impressed  on  the  bank,  shelving, 
changes  in  the  character  of  soil,  destruction  of  terrestrial  vegetation,  the 
presence  of  litter  and  debris,  or  other  appropriate  means  that  consider  the 
characteristics  of  the  surrounding  areas.  (33  CFR  § 328.3(c)) 

Wetlands;  Implicit  in  the  definition  is  the  need  for  a site  to  meet  certain  water,  soil,  and 
vegetation  criteria  to  qualify  as  a jurisdictional  wetland.  These  criteria  and  the  methods 
used  to  determine  whether  they  arc  met  and  detemiine  the  geographic  extent  of  wetland 
areas  identified  in  the  field  arc  described  in  the  Corps’  1987  Wetlands  Delineation 
Manual  and  various  regional  supplements. 

2.3  Identification  of  the  Ordinary  High  Water  Mark 

The  Corps  definition  of  Ordinary  High  Water  Mark  (OHWM)  provides  the  criterion  by 
which  the  OHWM  line  can  be  identified  which  consists  of  “that  line  on  the  shore 
established  by  fluctuations  of  water  and  indirect  physical  characteristics."  These 
associated  physical  characteristics  are  indicators  that  can  be  used  to  identify  the  OHWM 
caused  by  surface  water  fluctuations.  Tables  la  and  lb,  below  provide  a listing  of 
indicators  associated  with  areas  that  become  flood  or  ponded,  but  arc  not  dominated  by 
wetland  vegetation  and  the  duration  of  flooding,  ponding  and/or  near  surface  soil 
saturation  (<12  inches)  is  not  sufficient  to  cause  hydric  soils  to  form  or  wetland 
hydrology  conditions  to  occurs. 
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2008  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid 
West  Region  (Version  2.0). 


Table  la.  Potential  Geomorphic  Indicators  of  Ordinary  High  Water  Marks  for  the 

Arid  West  * 

Potential  Geomorphic  OHWM  Indicators 

(A)  Below  OHW 

(B)  At  OHW 

(C)  Above  OHW 

1.  In-slrcam  dunes 

2.  Crested  ripples 

3.  Fiaser  bedding 

4.  Marrow  marks 

5.  Gravel  sheets  to  rippled 
sands 

6.  Meander  bars 

7.  Sand  tongues 

8.  Muddy  point  bars 

9.  Long  gravel  bars 

10.  Cobble  bars  behind 
obstructions 

1 1 . Scour  holes  downstream 
of  obstructions 

12.  Obstacle  marks 

13.  Stepped-bed  morphology 
in  gravel 

14.  Narrow  benns  and  levees 

15.  Streaming  lincalions 

16.  Dcssication/mud  cracks 

17.  Armored  mud  balls 

18.  Knick  Points 

1.  Valley  Hat 

2.  Active  Hoodpiain 

3.  Benches;  low.  mid,  most  prominent 

4.  Highest  surface  of  channel  bars 

5.  Top  of  point  bars 

6.  Break  in  bank  slope 

7.  Upper  limit  of  sand-sized  particles 

8.  Change  in  particle  size  distribution 

9.  Staining  of  rocks 

10.  Exposed  root  hairs  below  intact  soil  layer 
I ! . Sill  deposits 

12.  Litter  (organic  debris,  small  twigs  and  leaves) 

13.  Drift  (organic  debris,  larger  than  twigs) 

1 . Desert  pavement 

2.  Rock  varnish 

3.  Clast  weathering 

4.  Sait  splitting 

5.  Carbonate  etching 

6.  Depositional  topography 

7.  Caliche  rubble 

8.  Soil  development 

9.  Surface  eolor/tone 

10.  Drainage  development 

1 1 . Surface  relief 

12.  Surface  rounding 

* Adapted  from  200S  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West  Region 
(Ver.sion  2.0) 
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Table  lb.  Potential  Vegetation  Indicators  of  Ordinary  High  Water  Marks  for  the 

Arid  West  * 

Potential  Vegetation  OHW'M  Indieators 

(D)  Below  OHW 

(E)  A(  OHV\ 

(K)  Above  OHW 

Hydroriparian 

indicators 

1 . Herbaceous  marsh 
species 

2.  Pioneer  tree  seedlings 

3.  Sparse,  low 
vegetation 

4.  Annual  herbs, 
hydromesic  ruderals 

5.  Perennial  herbs, 
hydromesic  clonals 

1 . Annual  herbs,  hydromesic 
ruderals 

2.  Perennial  herbs, 
hydromesic  clonals 

3.  Pioneer  tree  seedlings 

4.  Pioneer  tree  saplings 

1.  Annual  herbs,  xeric 
ruderals 

2.  Perennial  herbs,  non-clonal 

3.  Perennial  herbs,  clonal  and 
non-clonal  co-dominant 

4.  Mature  pioneer  trees,  no 
young  trees 

5.  Mature  pioneer  trees 
w/upland  species 

6.  Lalc-successional  species 

Mesoriparian 

indicators 

6.  Pioneer  tree  seedlings 

7.  Sparse,  low 
vegetation 

8.  Pioneer  tree  saplings 

9.  Xeroriparian  species 

5.  Sparse,  low-  vegetation 
Annual  herbs,  hydromesic 

6.  ruderals 

7.  Perennial  herbs, 
hydromesic  clonals 

X.  Pioneer  tree  seedlings 

9.  Pioneer  tree  saplings 

10.  Xeroriparian  species 

1 1 . Annual  herbs,  xeric 
ruderals 

7.  Xeroriparian  species 

8.  Annual  herbs,  xeric 
ruderals 

9.  Perennial  herbs,  non-clonal 

1 0.  Perennial  herbs,  clonal  and 
non-clonal  codominent 

1 1 . Mature  pioneer  trees,  no 
young  trees 

1 2.  Mature  pioneer  trees,  xeric 
understory 

13.  Mature  pioneer  trees 
w/upland  species 

14.  Late-successional  species 

15.  Upland  species 

Xeroriparian 

indicators 

10.  Sparse,  low- 
vegetation 

1 1 . Xeroriparian  species 

12.  Annual  herbs,  xeric 
ruderals 

12.  Sparse,  low  vegetation 

13.  Xeroriparian  species 

14.  Annual  herbs,  xeric 
ruderals 

16.  Annual  herbs,  xeric 
ruderals 

1 7.  Mature  pioneer  trees 
w/upland  species 

18.  Upland  species 

* Adapted  from  2008  Regional  Snpplemenl  lo  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West  Region 
(Version  2,0). 


2.4  Wetlands  Delineation  Criteria 

The  Corps’  1987  Wetlands  Delineation  Manual  identifies  the  key  diagnostie  eriteria  for 
determining  the  presenee  of  wetlands.  These  include: 

1 . Wetland  Hydrology:  Inundation  or  saturation  to  the  surface  during  the 
growing  season. 

2.  Hydric  Soils:  Soils  classified  as  hydric  or  that  possess  characteristics 
associated  with  reducing  soil  conditions. 

3.  Predominance  of  Wetland  Vegetation:  Vegetation  classified  as  facultative, 
facultative  wet,  or  obligate  according  to  its  tolerance  of  saturated  (i.e., 
anaerobic)  soil  conditions. 

Specific  criteria  used  to  determine  the  presence  or  absence  of  wetland  hydrology,  soil, 
and  vegetation  conditions  arc  described  in  the  sections  below. 
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2.4.1  Wetland  Hydrology 

The  1 987  Corps  Manual  states  that  wetland  hydrology  eonditions  oeeur  when  a “site  is 
inundated  either  permanently  or  periodieally  at  mean  water  depths  less  than  or  equal  to 
6.6  feet,  or  the  soil  is  saturated  to  the  surfaee  at  some  time  during  the  growing  season  of 
the  prevalent  vegetation.’’  Whether  a site  meets  either  of  these  criteria  is  detennined  by 
the  presence  of  diagnostic  indicators  of  wetland  hydrology,  which  include  listed  in  Table 
2. 


Table  2.  Wetland  Hydrology  Indicators 

(Based  on  1987  Corps  Manual  and  Corps  Guidance  Documents) 

Primary  Indicators 

Secondary  Indicators 

Watenuarks 

Oxidized  Rhizospheres  Associated  with 
Living  Roots 

Drift  Lines 

Water-Stained  Leaves 

Water-Borne  Sediment  Deposits 

FAC-Neutral  Test 

Drainage  Patterns  Within  Wetlands 

Local  Soil  Survey  Data 

A March  8,  1 992  Corps  memorandum  entitled  Clarification  andinterpretation  of  the 
1987  Manual  provides  further  clarification: 

Areas  which  arc  seasonally  inundated  and/or  saturated  to  the  surface  for  a 
consecutive  number  of  days  for  more  than  12.5  percent  of  the  growing 
season  are  wetlands,  provided  the  soil  and  vegetation  parameters  arc  met. 

Areas  wet  between  5 percent  and  12.5  percent  of  the  growing  season  in 
most  years  may  or  may  not  be  wetlands.  Sites  saturated  to  the  surface  for 
less  than  5 percent  of  the  growing  season  are  non-wetlands. 

Wetland  hydrology  indicators  have  also  been  further  defined  and  described  in  the 
Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West 
Region  (Version  2.0)  (Corps  2008).  These  indicators  arc  similar  to  the  indicators  listed 
above  from  the  1987  Corps  Manual  and  arc  presented  in  Table  3. 
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Table  3.  Wetland  Hydrology  Indicators  for  the  Arid  West 

(Based  on  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West 

Region,  Version  2.0) 

Primar>  Indicators  (any  one  indicator  is 
sufficient  to  make  a determination  that 
wetland  hydrology'  is  present) 

Secondary  Indicators  (two  or  more 
indicators  are  required  to  make  a 
determination  that  wetland  hydrology’  is 
present) 

Group  A - Observation  of  Surface  Water  or  Saturated  Soils 

Al*  Surface  Water 

X 

A2  - High  Water  Table 

X 

A3  Saturation 

X 

Group  B - Evidence  of  Recent  Inundation 

Bl  Water  Marks 

X (Nonriverine) 

X (Riverine) 

I B2  Sediment 
1 Deposits 

X (Nonriverine) 

X (Riverine) 

B3  Drift  Deposits 

X (Nonriverine) 

X (Riverine) 

B6  Surface  Soil 
Cracks 

X 

B7  Inundation 

Visible  on  Aerial 
Imagery 

X 

B9  Water-Stained 
Leaves 

X 

BIO  Drainage 

X 

Bl  1 - Salt  Crust 

X 

BI2  - Biotic  Crust 

X 

BI3  Aquatic 
Invertebrates 

X 

Group  C - Evidence  of  Current  or  Recent  Soil  Saturation 

Cl  Hydrogen  Sulfide 
Odor 

X 

C2  - Dry-Season 
Water  Table 

X 

C3  Oxidized 
Rhizospheres 
along  Living 
Roots 

X 

C4  Presence  of 
Reduced  Iron 

X 

C6  - Recent  Iron 
Reduction  in 
Tilled  Soils 

X 

C7  Thin  Muck 
Surface 

X 

C8  - Crayfish  Burrows 

X 1 
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Table  3.  Wetland  Hydrology  Indicators  for  the  Arid  West 

(Based  on  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West 

Region.  Version  2.0) 

Primary  Indicators  (any  one  indicator  is 
sufficient  to  make  a determination  that 
wetland  hydrology  is  present) 

Secondary  Indicators  (two  or  more 
indicators  are  required  to  make  a 
determination  that  wetland  hydrology  is 
present) 

C9  Saturation  Visible 
on  Aerial  Imagery 

X 

Group  D - Evidence  from  Other  Site  Conditions  or  Data 

D3  Shallow  Aquitard 

X 

D5  FAC-Neutral  Test 

X 

* Denotes  number  of  wetland  hydrology  indicator  described  in  detail  in  the  Regional  Supplement  to  the 
Corps  of  Engineers  Welland  Del  i?ieal  ion  Manual:  Arid  West  Region  (Version  2.0). 

2.4.2  Hydric  Soils 

The  1987  Corps  Manual  states  that  the  diagnostic  environmental  characteristics  indicative 
of  wetland  soil  conditions  are  met  when  "soils  are  present  and  have  been  classified  as 
hydric,  or  they  possess  characteristics  that  are  associated  with  reducing  soil  conditions." 
According  to  the  Manual,  indicators  of  soils  developed  under  reducing  conditions  may 
include: 

1 . Organic  soils  (Histosols); 

2.  Histic  cpipedons; 

3.  Sulfidic  material; 

4.  Aquic  or  peraquic  moisture  regime; 

5.  Reducing  soil  conditions; 

6.  Soil  colors  (chroma  of  2 or  less); 

7.  Soil  appearing  on  hydric  soils  list;  and 

8.  Iron  and  manganese  concretions. 

A February  20,  1992,  Corps  memorandum  entitled  Regional  Interpretation  of  the  1987 
Manual  states  that  the  most  recent  version  of  National  Technical  Committee  for  Hydric 
Soils  (NTCHS)  hydric  soil  criteria  will  be  used  (to  make  hydric  soil  determinations). 

These  soil  criteria  specify  at  least  15  consecutive  days  of  saturation  or  7 days  of 
inundation  (flooding  or  ponding)  during  the  growing  season  in  most  years. 

The  concept  of  hydric  soils  includes  soils  developed  under  sufficiently  wet  conditions  to 
support  the  growth  and  regeneration  of  hydrophytic  vegetation.  Soils  that  arc  sufficiently 
wet  because  of  artificial  measures  arc  included  in  the  concept  of  hydric  soils.  Also,  soils 
in  which  the  hydrology  has  been  artificially  modified  arc  hydric  if  the  soil,  in  an  unaltered 
state,  was  hydric.  Some  scries,  designated  as  hydric,  have  phases  that  arc  not  hydric 
depending  on  water  table,  flooding,  and  ponding  characteristics.  As  indicated  above,  like 
the  NRCS,  the  Corps  has  typically  accepted  guidance  for  the  identification  of  hydric  soils 
developed  by  the  NTCHS.  The  NTCHS,  a working  group  organized  by  NRCS,  has 
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developed  criteria  for  identifying  and  mapping  hydric  soils  throughout  the  United  States 
and  defines  a hydric  soil  as  “a  soil  that  formed  under  conditions  of  saturation,  flooding  or 
ponding  long  enough  during  the  growing  season  to  develop  anaerobic  conditions  in  the 
upper  part  [of  the  soil  profile]”  (http://soils.usda.gov/usc/hydric/intro.html).  The  most 
recent  (2000)  version  of  the  NTCHS  hydric  soils  criteria  identifies  those  soils  that  arc 
likely  to  meet  this  definition.  These  criteria,  which  arc  accepted  by  most  state  and  federal 
agencies,  arc  as  follows  (http://soils.usda.gov/usc/hydric/critcria.html): 

1 . All  Histels  except  Folistcls  and  Histosols  except  Folists,  or 

2.  Soils  in  Aquic  suborders,  great  groups,  or  subgroups,  Albolls  suborder, 
Historthcls  great  group,  Flistoturbels  great  group,  Andie,  Vitrandic,  and  Pachic 
subgroups,  or  Cumulic  subgroups  that  arc: 

a.  Somewhat  poorly  drained  with  a water  table  equal  to  0.0  foot  (ft)  from 
the  surface  during  the  growing  season,  or 

b.  poorly  drained  or  very  poorly  drained  and  have  cither: 

(i.)  water  table  equal  to  0.0  ft  during  the  growing  season  if  textures 
arc  coarse  sand,  sand,  or  fine  sand  in  all  layers  within  20  inches 
(in),  or  for  other  soils’ 

(ii.)  water  table  at  less  than  or  equal  to  0.5  ft  from  the  surface 

during  the  growing  season  if  permeability  is  equal  to  or  greater 
than  6.0  in/hour  (h)  in  all  layers  within  20  in,  or 

(iii.)  water  table  at  less  than  or  equal  to  1 .0  ft  from  the  surface 

during  the  growing  season  if  permeability  is  less  than  6.0  in/h 
in  any  layer  within  20  in,  or 

3.  Soils  that  arc  frequently  ponded  for  a long  duration  or  a very  long  duration  (7 
to  30  days)  during  the  growing  season,  or 

4.  Soils  that  arc  frequently  flooded  for  a long  duration  or  a very  long  duration  (7 
to  30  days)  during  the  growing  season. 

On  the  basis  of  computer  database  searches  for  soils  meeting  the  second  criterion,  NRCS 
has  developed  hydric  soils  lists  for  many  parts  of  the  country.  Although  they  are  useful 
for  determining  whether  a particular  soil  series  has  the  potential  to  support  current  hydric 
soil  conditions,  caution  should  be  used  when  using  these  lists  for  site-specific  hydric  soil 
determinations.  Many  soils  on  the  lists  have  ranges  in  water  table  depths  and  other 
characteristics  that  allow  them  to  be  either  hydric  or  nonhydric  depending  on  landscape 
position  and  other  site-specific  factors  (e.g.,  soil  clay  content,  depth  to  bedrock). 
Accordingly,  hydric  soils  lists  arc  good  ancillary  tools  to  facilitate  wetland 
determinations,  but  are  not  a substitute  for  onsite  investigations. 

Field  indicators  of  hydric  soils  arc  morphological  properties  known  to  be  associated  with 
soils  that  meet  the  definition  of  a hydric  soil.  Presence  of  one  or  more  field  indicators 
suggests  that  processes  associated  with  hydric  soil  formation  have  taken  place  on  the  site 
being  observed.  The  field  indicators  are  essential  for  hydric  soil  identification  because 
once  formed,  they  persist  in  the  soil  during  both  wet  and  dry  seasonal  periods.  Fiowever, 
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few  hydric  soil  indicators  identify  soils  at  a site  as  being  currently  hydric  in  accordance 
with  the  NTCUS  hydric  soils  criteria  described  above.  Field  indicators  of  hydric  soil 
conditions  arc  listed  in  Table  4: 


Table  4.  Field  Indicators  of  Hydric  Soil  Conditions 

(Based  on  1987  Corps  Manual  and  Corps  Guidance  Documents) 

1.  Indicators  of  Historical  Hydric  Soil 
Conditions: 

2.  Indicators  of  Current  Hydric  Soil  Conditions: 

a.  Histosols 

b.  Histic  epipedons; 

e.  Soil  colors  (e.g.,  gleyed  or  low-chroma  colors, 
soils  with  bright  mottles  (Rcdoximoiphic 
features)  and/or  depleted  soil  matrix 

d.  High  organic  content  in  surface  of  sandy  soils 

e.  Organic  streaking  in  sandy  soils 
f Iron  and  manganese  concretions 

g.  Soil  listed  on  county  hydric  soils  list 

a.  Aquic  or  peraquic  moisture  regime  (inundation 
and/or  soil  saturation  for  >7  continuous  days) 

b.  Reducing  soil  conditions  (inundation  and/or  .soil 
saturation  for  > 7 continuous  days) 

c.  Sulfidic  material  (rotten  egg  smell) 

The  presence  of  one  or  more  of  the  field  indicators  in  “1  a,  b,  c,  and/or  d”  above  suggests 
that  historical  processes  associated  with  hydric  soil  development  have  taken  place  at  a 
given  site.  These  indicators  arc  useful  in  determining  if  soils  at  a site  were  historically 
fomied  under  hydric  soil  conditions  because  the  indicators  persist  in  soils  during  both  wet 
and  dry  periods  and  may  remain  for  decades  and  even  centuries  after  changes  in  site 
conditions  occur  that  inhibit  subsequent  wetland  development,  such  as  the  elimination  of 
wetland  hydrology  (NRCS  1995).  However,  only  the  presence  of  field  indicators  “2  a,  b, 
and/or  c”  confirms  that  hydric  soils  occur  at  a site  during  the  period  of  observation. 

Hydric  soil  indicators  have  also  been  further  defined  and  described  in  the  Regional 
Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West  Region 
(Version  2.0)  (Corps  2008).  These  indicators  are  similar  to  those  listed  above  from  the 
1987  Corps  Manual  and  are  presented  in  Table  5: 
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Table  5.  Hydric  Soil  Indicators  for  the  Arid  West 

(Based  on  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West  Region, 

Version  2.0) 

Hydric  Soil  Indicators 

Hydric  Soil  Indicators  1 
for  Problem  Soils**  1 

All  Soils 

Sandy  Soils 

Loamy  & Clayey  Soils 

Al*  Histosol 

SI  Sandy  Mucky 
Mineral 

F 1 Loamy  Mucky 
Mineral 

A9  1 cm  Muck 

A2  Histie  Epipedon 

S4  Sandy  Gleycd 
Matrix 

F2  Loamy  Gleyed 
Matrix 

A 1 0 2 cm  Muck 

A3  Black  Histie 

S5  Sandy  Redox 

F3  Depleted  Matrix 

F18  Reduced  Vertic 

A4  Hydrogen  Sulfide 

S6  Stripped  Matrix 

F6  Redox  Dark  Surface 

TF2  Red  Parent 
Material 

1 A5  - Stratified  Layers 

- 

F7  Depleted  Dark 
Surface 

Other  (See  Section  5 of 
the  Regional  Supplement. 
Version  2.0)— 

A9  1 cm  Muck 

- 

F8  - Redox  Depressions 

- 

All  Depicted  Below 
Dark  Surface 

- 

F9  Vernal  Pools 

- 

A12  Thick  Dark 
Surface 

- 

“ 

- 

* Denotes  number  of  hydric  soil  indicator  described  in  detail  in  Regional  Supplement  to  the  Corps  of 
Engineers  Wetland  Delineation  Manual:  Arid  West  Region  (Version  2.0). 

**  Indicators  of  hydrophytic  vegetation  and  wetland  hydrology  must  be  present. 

It  should  also  be  noted  for  problematic  areas  that  the  2008  Corps  Regional  Supplement 
specifies  14  days  continuous  ponding  as  an  acceptable  indicator  of  problematic  hydric 
soils  (USAGE  2008,  p.  101). 

2.4.3  Prevalence  of  Wetland  Vegetation 

Species  Classifications 

Species  classifications  (e.g.,  tolerance  of  anaerobic  soil  conditions)  are  determined  by 
consulting  the  National  List  of  Plant  Species  that  Occur  in  Wetlands  (Reed  1988)  and  the 
relevant  regional  lists,  which  arc  published  by  FWS’s  National  Wetlands  Inventory 
(NWl).  Regional  Interagency  Review  Panels  develop  the  lists  by  determining  species’ 
estimated  probability  of  occurrence  in  wetlands  vs.  non-wetlands.  Classifications  are 
made  by  unanimous  agreement  of  the  Panel.  If  the  Panel  is  unable  to  reach  a unanimous 
decision  on  the  status  of  a species,  “no  agreemenf  ’ (NA)  is  recorded.  If  insufficient 
information  exists  to  determine  the  status  of  a species,  “no  indicator”  (NI)  is  recorded. 
Species  that  are  not  included  in  the  NWI  list  arc  assigned  a “not  listed”  (NL)  designation 
in  this  report. 

The  resulting  NWI  lists  include  plants  that  grow  in  a range  of  soil  conditions  from 
permanently  wet  to  dry.  Species  are  divided  into  the  following  “indicator  categories:” 


Corps  Revised  Final  Draft  6-25-10.doc,x 


17 


2.0  REGULATORY  FRAMEWORK 


1 . “Obligate  wetland”  (OBL)  species,  which,  under  natural  conditions,  occur 
almost  always  in  wetlands  (estimated  probability  >99  percent); 

2.  “Facultative  wetland”  (FACW)  species,  which  usually  occur  in  wetlands 
(estimated  probability  67  - 99  percent),  but  arc  occasionally  found  in  non- 
wetlands; 

3.  “Facultative”  (FAC)  species,  which  arc  equally  likely  to  occur  in  wetlands 
or  non-wetlands  (estimated  probability  34  - 66  percent); 

4.  “Facultative  upland”  (FACU)  species,  which  sometimes  occur  in  wetlands 
(estimated  probability  1 - 33  percent),  but  more  often  occur  in  non- 
wetlands; and 

5.  “Obligate  upland”  (UPL)  species,  which  occur  in  wetlands  in  other 
regions,  but,  under  natural  conditions,  occur  almost  always  in  non-wetlands 
in  the  region  specified  (estimated  probability  >99  percent). 

Species  that  have  an  indicator  status  of  OBL,  FACW,  and  FAC  are  typically  considered 
to  be  adapted  for  life  in  anaerobic  soil  conditions  (Corps  1987)  and  arc  used  as  evidence 
of  hydrophytic  vegetation  when  they  dominate  plant  community  composition  or  cover. 
Despite  widespread  use  of  the  lists  for  wetland  delineations,  it  is  important  to  note  that 
wetland  indicator  species  assignments  arc  not  based  on  the  results  of  a statistical  analysis 
of  species  occurrence. 

The  indicator  assignments  arc  approximations  of  wetland  affinity  based  on  a synthesis  of 
submitted  review  comments,  published  botanical  literature,  and  the  field  experience  of 
the  members  of  the  Interagency  Review  Panel.  For  this  reason  and  because  many  plants 
have  properties  that  enable  them  to  occur  in  a range  of  microhabitats  (i.c.,  wetlands  and 
non-wetlands),  the  presence  of  wetland  indicator  species  is  not  unequivocal  evidence  of 
the  presence  of  wetland  hydrology  and  hydric  soils.  A positive  indicator  or  indicators  of 
wetlands  should  be  emphasized,  such  as  an  assemblage  of  plants  that  can  only  be 
considered  “hydrophytes”  when  they  are  growing  in  water  or  partly  drained  hydric  soils 
(not  effectively  drained  hydric  soils)  (Corps  1987).  From  the  FWS’s  perspective,  all 
species  on  the  NWI  plant  lists  arc  hydrophytes  at  one  time  or  another  and  the  wetland 
indicator  status  (OBL,  FACW,  FAC,  or  FACU)  reflects  the  likelihood  that  a given 
individual  of  a species  is  a hydrophyte  or  a certain  population  of  these  plants  is 
hydrophytic.  While  OBL  and  FACW  species  arc  the  most  reliable  plant  indicators  of 
wetlands,  FAC  and  FACU  species  also  contain  populations  of  hydrophytes  (Tiner  2006). 

For  the  reasons  stated  above,  the  1987  Corps  Manual  docs  not  solely  rely  on  the  presence 
of  hydrophytic  vegetation  to  make  wetland  detcmiinations. 

Hydrophytic  Vegetation  Definitions 

The  Corps’  1987  Manual  states  that  the  wetland  vegetation  conditions  are  met  when  the 
prevalent  vegetation  (i.e.,  more  than  50  percent  of  vegetation  cover  or  tree  basal  area) 
consists  of  macrophytes  that  arc  typically  adapted  to  sites  having  wetland  hydrologic  and 
soil  conditions  (c.g.,  periodic  or  continuous  inundation  or  soil  saturation).  Hydrophytic 
vegetation  is  defined  as  “plant  life  growing  in  water  or  on  a substrate  that  is  at  least 
periodically  deficient  in  oxygen  as  a result  of  excessive  water  content”  (Cowardin  et  al. 
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1979).  Hydrophytic  vegetative  species,  due  to  morphological,  physiological,  and/or 
reproductive  adaptation) s),  have  the  ability  to  grow,  effectively  compete,  reproduce, 
and/or  persist  in  anaerobic  soil  conditions.  Positive  indicators  of  the  presence  of 
hydrophytic  vegetation  include: 

1 . More  than  50  percent  of  the  dominant  species  arc  rated  as  Obligate 
("OBL"),  Facultative  Wet  ("FACW"),  or  Facultative  ("FAC")  on  lists  of 
plant  species  that  occur  in  wetlands  (sec  Reed  1988  for  California); 

2.  Visual  observations  of  plant  species  growing  in  sites  of  prolonged 
inundation  or  soil  saturation;  and 

3.  Reports  in  the  technical  literature  indicating  the  prevalent  vegetation  is 
commonly  found  in  saturated  soils. 

Hydrophytic  vegetation  indicators  have  been  further  defined  and  described  in  the 
Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid  West 
Region  (Version  2.0}  (Corps  2008).  These  indicators  include: 

1 . Dominance  Test.  More  than  50  percent  of  the  dominant  plant  species 
across  all  strata  are  rated  OBL,  FACW,  or  FAC. 

2.  Prevalence  Index.  The  prevalence  index  is  3.0  or  less  with  indicators  of 
hydric  soils  and  wetland  hydrology  being  present. 

3.  Morphological  adaptations.  The  plant  community  passes  either  the 
dominance  test  or  the  prevalence  index  after  reconsideration  of  the 
indicator  status  of  certain  plant  species  that  exhibit  morphological 
adaptations  for  life  in  wetlands. 
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3.0  DELINEATION  METHOD 

The  study  will  be  conducted  in  accordance  with  Code  of  Federal  Regulations  (CFR) 
definitions  of  jurisdictional  waters,  the  Corps’  1987  Wetlands  Delineation  Manual,  the 
Corps’  2008  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation 
Manual:  Arid  West  Region  (Version  2.0),  A Field  Guide  to  the  Identification  of  the 
Ordinaiy  High  Water  Mark  (OHWM)  in  the  Arid  West  Region  of  the  Western  United 
States.  A Delineation  Manual,  and  supporting  Corps  and  ERA  guidance  documents.  The 
following  provides  an  overview  of  the  objective  of  the  delineation  approach,  how  the 
Study  Area  is  defined,  and  the  methods  used  to  identify  and  map  (delineate)  areas 
potentially  subject  to  Corps  jurisdiction  under  Section  404  of  the  CWA. 

3.1  Objective  and  Establishment  of  Study  Area  Boundary 

The  objective  of  this  investigation  was  to  identify  and  map  areas  potentially  subject  to 
CWA  Section  404  jurisdiction  under  the  Corps’  Regulatory  Program  within  the  Study 
Area.  The  approach  taken  by  this  study  was  to  identify,  using  field  indicators,  the 
location  of  potential  wetlands  or  other  waters  of  the  United  States  subject  to  Corps 
jurisdiction.  A description  of  these  field  indicators  can  be  found  in  sections  2.3  and  2.4, 
above  and  the  above  referenced  documents. 

3.2  Field  Data  Collection 

Prior  to  initiating  detailed  field  survey  work,  existing  land  forms  within  the  Study  Area 
that  may  potentially  contain  wetlands  or  other  waters  of  the  United  States  were  identified 
by  conducting  on-site  reconnaissance  inspections  during  the  months  of  September 
through  December  2009  and  January  20 1 0 in  conjunction  with  review  of  the  following 
information: 

• Aerial  photography  of  the  area; 

• uses  Topographic  Mapping; 

• Topographical  Light  Detection  and  Range  (LIDAR)  data  ( 12  inch  contours); 

• uses  National  Hydrology  Dataset; 

• Hydrological  models  of  flood  events;  and 

• Preliminary  level  vegetation  and  soils  mapping  conducted  during  January  2007. 

It  should  be  noted  that  no  soils  mapping  for  the  Study  Area  has  been  prepared  by  BLM  or 
the  U.S.  Department  of  Agriculture  National  Resources  Conservation  Service  and 
therefore  was  not  available  for  review.  This  is  similarly  true  for  a large  portion  of  the 
Chuckwalla  Valley  where  the  Study  Area  is  located  and  other  remote  portions  of  the 
California  desert.  Although  soils  have  not  been  mapped,  on  site  observation  of  surface 
conditions  and  interpretation  of  aerial  photography  reveal  two  primary  soil  types  within 
the  Study  Area:  desert  pavement  and  more  active  wash  sediments.  These  soils  consist  of 
alluvial  materials  primarily  made  up  of  sorted  sands  and  gravel. 

Based  on  the  above  site  reconnaissance  and  document  review,  land  features  were 
identified  that  had  the  potential  to  be  the  types  of  areas  that  may  flood,  pond,  and  /or  the 


o 
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soils  become  saturated.  This  review  indicated  that  low-lying  landscape  features  such  as 
channels  and  depressions  within  the  Study  Area  have  the  potential  to  have  field  indicators 
which  would  provide  indication  of  wetlands  or  other  waters  of  the  United  States. 

Detailed  field  investigations  within  areas  identified  as  having  potential  areas  subject  to 
Corps  eWA  jurisdiction  were  initiated  in  February  20 1 0 and  ended  in  May  20 1 0 (see 
Exhibit  C for  field  investigation  dates).  These  on-site  field  surveys  were  designed  to 
collect  data  that  would  provide  evidence  of  areas  potentially  subject  to  Corps  jurisdiction. 
Field  data  was  collected  along  linear  transects  systematically  plotted  across  portions  of 
the  Study  Area  that  were  determined  to  be  representative  of  existing  soils,  vegetation  and 
drainage  conditions  that  may  contain  wetlands  or  other  waters  of  the  United  States 
(Exhibit  D).  The  linear  transects  were  oriented  perpendicular  to  the  general  surface  water 
drainage  pattern. 

Each  potential  jurisdictional  land  feature  encountered  along  an  identified  transect,  such  as 
a low-lying  depressional  area  or  channel,  was  sampled  (sample  point)  and  if  any 
indicators  of  wetland  hydrology,  hydric  soils,  wetland  vegetation,  and/or  a OHWM  were 
found,  this  information  was  documented  using  a Trimble  YUMA  handheld  computer 
with  built-in  GPS  and  ESRl  ArePad  software.  The  widths  of  each  channcTs  OHWM 
encountered  in  the  field  were  measured  to  the  nearest  foot.  Measurement  of  channel 
width  was  taken  by  measuring  across  the  active  channel  from  one  OHWM  to  the  OHWM 
on  the  opposite  side  of  the  channel.  Each  of  the  above  described  sample  point  locations 
was  also  documented  as  a point  feature  using  the  above  described  GPS  unit.  The  GPS 
united  allowed  for  real-time  GIS  data  collection  unit  with  sub-meter  accuracy  after  post- 
processing. Photographs  were  also  taken  of  representative  channels  during  the  survey 
effort. 

3.3  Rainfall  Analysis 

A “Climate  Analysis”  (WETS  analysis)  was  conducted  to  assess  whether  rainfall  periods 
during  the  2009  to  2010  period  of  study  fall  well  within  the  normal  range  of  precipitation 
based  on  long-term  records  collected  at  the  nearest  appropriate  NWS  cooperative  weather 
station.  The  method  for  rainfall  analysis  followed  the  Technical  Standard  for  Water- 
Table  Monitoring  of  Potential  Wetland  Sites  (Corps  2005),  which  is  a technical  standard 
by  which  the  Corps  determines  what  is  normal,  below  nonnal  and  above  normal  rainfall 
month  for  any  given  year  of  record.  The  purpose  of  this  analysis  was  to  aid  in 
establishing  whether  surface  hydrology  indicators  observed  on  site  were  likely  the  result 
of  the  amount  of  rainfall  received  during  the  period  of  study.  Daily  weather  data  for  2009 
and  2010  were  compared  with  historical  average  monthly  rainfall  data  (averaged  for  the 
years  1971  to  2000)  from  the  Western  Regional  Climatic  Center  for  the  Eagle  Mountain 
rainfall  station  (CA  2598,  see  Exhibit  B). 

3.4  Mapping 

Areas  potentially  subject  to  Corps  jurisdiction  were  identified  and  entered  as  geo- 
referenced  attribute  data  into  a GIS  data  base  ( 1 ) using  the  field  data  collected  at  each  GIS 
documented  sample  location  (Exhibit  C),  and  (2)  by  digitizing  active  drainage  features 
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identified  through  interpretation  of  orthoreetified  digital  satellite  imagery  with  < 60  cm 
pixel  resolution.  The  photointerpretation  process  was  aided  through  the  use  of  the  above 
referenced  field  data,  topographic  data  derived  from  modeled  Topographical  Light 
Detection  and  Range  (LIDAR)  data,  and  field  verification  of  the  mapped  land  features. 
This  photointerpretation  approach  allowed  for  qualitative  photointerpretation  of  drainages 
and  individual  shrubs  and  trees  at  intervals  of  less  than  2 feet  in  width.  Active  linear 
drainage  features  were  mapped  as  line  features  due  to  their  narrow  width.  Desert  Dry 
Wash  Woodland  habitat  included  linear  drainage  features  and  adjacent  riparian  shrubs 
and  trees  were  mapped  as  polygons. 
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4.0  TECHNICAL  FINDINGS 

The  following  sections  describe  the  landscape  features  and  field  indicators  found  within 
the  Study  Area  that  provide  a technical  basis  for  (a)  determining  the  presence  or  absence 
of  a potential  water  of  the  United  States;  and  (b)  defining  the  geographic  extent  of  any 
potential  water  of  the  United  States  identified.  Two  types  of  landscape  features  were 
found  that  potentially  contain  waters  of  the  United  States.  These  include: 

1 . Natural  drainages 

2.  Man  Made  Drainages 

4.1  Field  Indicators  of  Hydric  Soils 

Based  on  field  observations  within  the  Study  Area,  soil  indicators  were  not  found  that 
meet  the  hydric  soils  criteria  defined  by  current  Corps’  regulatory  guidance,  including  the 
2008  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation  Manual:  Arid 
West  Region  (Version  2.0).  On  site  observations  of  surface  conditions,  including  road 
and  channel  bank  cuts  and  interpretation  of  aerial  photography,  revealed  two  primary  soil 
types,  desert  pavement  and  more  active  wash  sediments.  On  site  examination  revealed 
that  soils  or  substrates  within  both  natural  drainages  and  man  made  drainages  consist  of 
alluvial  materials  primarily  made  up  of  sorted  sands  and  gravel,  and  arc  well  drained, 
ranging  from  moderately  well  drained  to  excessively  well  drained. 

4.2  Field  Indicators  of  Wetland  Hydrology  Conditions 

Based  on  field  observations  within  the  Study  Area,  wetland  hydrology  indicators  were  not 
found  that  meet  the  hydric  soils  criteria  defined  by  current  Corps’  regulatory  guidance, 
including  the  2008  Regional  Supplement  to  the  Corps  of  Engineers  Wetland  Delineation 
Manual:  Arid  West  Region  (Version  2.0).  On  site  observations  revealed  evidence  of 
flooding  within  the  low-lying  natural  and  man  made  drainages.  These  observations  also 
showed  that  there  was  no  evidence  of  ponding  and  soil  saturation  for  long  to  very  long 
periods  of  time.  The  lack  ponding  and  soil  saturation  conditions  meeting  the  wetland 
hydrology  criteria  is  a direct  result  of  the  moderately  well  drained  to  excessively  well 
drained  alluvial  soils. 

Although  wetland  hydrology  conditions  were  not  found  within  the  Study  Area,  the  field 
indicators  of  active  surface  water  flow  or  flooding  found  within  natural  and  man  made 
drainages  were  sufficient  enough  to  form  an  OHWM.  As  indicated  in  Section  2.0,  an 
OHWM  provides  a technical  basis  for  (a)  determining  the  presence  a potential  water  of 
the  United  States;  and  (b)  defining  the  geographic  extent  of  potential  waters  of  the  United 
States. 

The  natural  and  man  made  drainages  within  the  Study  Area  with  an  OHWM  exhibited  the 
following  characteristics  which  arc  discussed  in  detail  in  the  following  subsections: 

1 . identifiable  field  indicators  of  surface  flow 


Corps  Revised  Final  Draft  6-25-lO.docx 


23 


4.0  TECHNICAL  FINDINGS 


2.  identifiable  landseape  features  that  supports  surfaee  flow 

3.  identifiable  landseape  features  with  a recognizable  OHWM 

4.2.1  Field  Indicators  of  Surface  Flow 

Review  of  topographic  mapping  (USGS  and  LIDAR  modeling)  and  imagery  of  the  Study 
Area  provided  visual  indication  of  the  presence  of  curvilinear  dcprcssional  land  surface 
features  where  focused  surface  water  flow  could  potentially  be  directed.  Field 
investigations  confirmed  the  presence  of  surface  flow  within  a number  of  these  channels 
or  drainages  while  others  lacked  evidence  / field  indicators  of  active  ephemeral  surface 
water  flow.  No  drainages  were  found  to  contain  evidence  of  perennial  or  intermittent 
surface  water  flow,  and  no  evidence  of  subsurface  flow  was  found  in  the  form  of  spring 
discharges,  artesian  flows  or  evidence  of  a high  groundwater  table.  The  active  ephemeral 
drainages  had  downstream  surfaee  ehannci  and  evidenee  of  surface  water  / hydrologie 
eonnectivity  with  other  active  drainages  within  and  outside  the  Study  Area.  These 
ephemeral  drainages  are  loeally  referred  to  as  desert  dry  washes.  Indieators  of  drainages 
having  active  surface  water  flow  paths  included  ( I ) water  marks  defined  by  linear 
deposits  of  fine  grained  sediment,  minerals  and/or  plant  debris;  (2)  bank  scour,  erosion 
and/or  shelving;  (3)  deposits  of  sorted  alluvial  materials;  and  (4)  flow  deposited  woody 
and  soft  tissue  plant  debris  (Exhibit  C). 

Flow-deposited  woody  and  soft  tissue  plant  debris  were  typically  absent  in  drainages  that 
did  not  have  active  surface  flow.  If  woody  debris  was  present,  the  pieces  observed  were 
relatively  thick  (i.c.,  greater  that  'A  inch)  weathered  limb  or  root  material  or  milled  posts 
or  lumber.  The  wood  pieces  found  were  randomly  placed  and  were  not  part  of  a 
collective  flow  line  of  deposited  woody  and/or  soft  tissue  plant  debris,  which  would  be 
indicative  of  an  active  channel.  The  historical  drainages  were  found  to  possess  one  or 
more  of  the  same  type  of  indicators  found  in  active  drainages,  but  the  indicators  found 
were  considerably  weathered.  Surface  flow  indicators  such  as  bank  scour,  erosion  and 
shelving  areas  had  rounded  edges  in  contrast  to  those  found  in  active  drainages  having 
angular  edges.  Water  marks  defined  by  linear  deposits  of  fine  grained  sediment  and 
minerals,  and  sorted  alluvial  materials  such  as  gravels,  cobbles  and  boulders  were  etched 
or  varnished  from  weathering.  The  historical  drainages  were  found  to  consist  of  the 
historical  remains  of  channel  drainages  that  were  abandoned  due  to  upslopc  changes  in 
drainage  due  to  either  channel  down-cutting  or  the  channel  becoming  abandoned  as  the 
surface  drainage  became  redirected  or  changed  course  due  to  deposition  of  alluvial 
material  damming  the  channel  flow  path. 

Surface  water  flow  patterns  were  also  found  within  various  portions  of  the  landscape  that 
were  relatively  flat.  These  surface  flow  areas  were  defined  by  flow-deposited  fine 
grained  sediment  or  soft  tissue  plant  debris.  The  visible  surface  flow  pattern  at  these 
locations  would  continue  for  several  feet  then  disappear  either  on  a relatively  flat  soil 
surface  or  localized  depression. 

The  results  of  the  WETS  analysis  described  in  subsection  3.3,  above  show  that  the  level 
of  monthly  precipitation  received  for  water  year  2009-2010  was  above  normal  (Exhibit 
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B).  This  confirms  that  the  field  indicators  located  within  the  Study  Area  provide 
technical  evidence  of  active  surface  water  flow  resulting  from  precipitation  and  resulting 
channel  flooding  (Exhibit  C).  In  addition,  the  observed  flow  patterns  are  consistent  with 
the  general  discussion  of  surface  and  channel  flooding  described  in  subsection  1 .6.7, 
above. 

Based  on  the  above  technical  findings  and  as  documented  in  Exhibit  C,  drainages  were 
found  with  indicators  of  active  surface  water  flows  within  the  Study  Area. 

4.2.2  Landscape  Features  that  Support  Surface  Flow 

Detailed  field  surveys  identified  land  surface  features  that  have  the  potential  to  convey 
surface  flows.  These  features  included  a bed  or  channel  and  abutting  banks.  These 
physical  features  were  found  associated  with  both  active  flow  areas  and  historical 
drainages.  These  drainage  types  can  be  summarized  as  follows; 

1.  Aetive  drainage  channel  and  abutting  banks  eontaining  evidenee  of  recent  surfaee 
flows  as  indicated  by  the  presence  of  unweathered  sediment  material  (sand, 
gravel,  cobbles,  etc.)  with  unweathered  surfaees,  and  the  presence  of  flow 
deposited  woody  debris  and/or  soft  tissue  plant  debris. 

2.  Active  drainage  channel  and  abutting  banks  containing  evidence  of  historical 
surface  flows  as  indicated  by  the  presence  of  unweathered  sediment  material 
(sand,  gravel,  cobbles,  etc.)  with  unwcathcrcd  surfaces,  but  lacked  the  presence  of 
flow  deposited  woody  debris  and/or  soft  tissue  plant  debris. 

3.  Historical  drainage  channels  and  abutting  banks  having  no  evidenee  of  recent 
surface  flow  as  indicated  by  weathered  sedimentary  gravel,  cobbles,  boulders, 
erosional  or  depositional  deposits,  and  the  lack  of  flow  deposited  woody  debris 
and/  or  soft  tissue  plant  debris. 

Based  on  hydrologie  modeling  (AECOM  2001,  2010a&b)  for  the  Study  Area,  the 
frequency  interval  of  flow  events  within  drainages  with  observable  plant  debris  (1  above) 
and  unweathered  sediment  material  was  found  to  be  in  a 1 to  1 5 year  range.  Strojan,  et. 
al.  (1987)  found  that  the  surface  litter  decomposition  rates  for  creosote  bush  and  burro 
bush  in  the  Mojave  Desert  was  42.5%  and  58.4%,  respectively.  Kemp,  et.  al.  (2003) 
reported  a similar  one  year  decompositions  rate  for  creosote  bush  and  a 74%  loss  within  a 
41  month  period.  This  lends  support  to  qualitative  observations  made  by  one  of  the 
preparers  of  this  report.  Dr.  Terry  Huffman,  who  has  observed  over  20  + years  of 
delineating  wetlands  within  arid  environments  that  that  soft  plant  tissue  (i.e.,  pieees  of 
plant  leaves  and  thin  bark)  will  decompose  in  arid  drainage  environments  within  a 2 to  3 
year  period.  In  addition,  field  observations  by  Dr.  Huffman  indicated  that  small  woody 
stems  (<l/4  inch)  decompose  over  many  more  years,  perhaps  10  + years.  For  older 
drainages  where  the  surfaces  of  the  sediment  material  (e.g.,  sand,  gravel,  cobbles,  etc.)  is 
no  longer  smoothed  by  the  interaction  of  surface  water  flow  and  transport,  but  weathered, 
and  lacks  flow  deposited  woody  and  thin  tissue  plant  debris,  the  frequeney  interval  likely 
ranges  to  well  over  a decade  in  shallower  channels  to  prehistoric  times  for  deeply  incised 
channels  (i.  e.,>6  feet  in  desert  pavement  areas). 
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The  land  surface  of  the  Study  Area  is  characterized  by  the  presence  of  active  and  inactive 
alluvial  fan  systems.  Ephemeral  drainage  channels  arc  found  on  both  types  of  these 
alluvial  fan  types.  The  majority  of  the  ephemeral  channels  supporting  active  surface 
water  flow  were  narrow,  with  an  average  width  of  2 feet.  Active  alluvial  fans  were 
characterized  by  sandy  soils,  uniform  vegetation,  and  evidence  by  surface  flow  patterns 
indicative  of  surface  water  shcctflow.  Channels  within  these  areas  were  weakly  expressed 
and  discontinuous.  This  discontinuity  indicated  that  new  channels  could  be  formed  with 
each  major  flood  event  resulting  in  the  current  channels  being  bypassed  and  blocked  off. 
Evidence  was  found  where  previously  bypassed  cutoff  channels  had  become  filled  with 
sediment.  The  specific  conditions  varied  within  the  Study  Area.  For  example,  the 
central-southern  Solar  Farm  contained  very  sandy  soils  with  weakly  expressed  washes 
and  uniformly  spaced  creosote  evergreen  shrub  vegetation.  The  portion  of  Big  Wash  that 
crossed  Kaiser  Road  also  contained  sandy  soils,  but  contained  more  indicators  of  recent 
flow  and  abutting  and  adjacent  uniformly  distributed  desert  dry  wash  woodland 
vegetation.  Inactive  alluvial  fans,  which  were  generally  more  stable,  supported  well- 
defined  channels  among  older  sediments  often  containing  upland  terraces  of  desert 
pavement  and  rock.  These  areas  were  found  in  the  northwest  and  southwest  portions  of 
the  Solar  Farm  alternatives,  along  the  southern  portion  of  Gen-Tie  A-1,  along  the 
northern  portion  of  Gen-Tic  B-1  that  parallels  Eagle  Mountain  Road,  Redbluff  Substation 
A,  and  the  Redbluff  Substation  A access  road  alternatives. 

Based  on  the  above  technical  findings,  drainages  with  active  surface  flow  were  found 
within  the  Study  Area  with  physical  features  that  allow  for  the  conveyance  of  surface 
flows. 

4.2.3  Landscape  Features  with  a Recognizable  OHWM 

The  desert  dry  washes  with  active  flow  were  found  to  have  identifiable  features  which 
represented  the  geographic  reach  of  lateral  surface  water.  These  features  included 
channels  or  beds  with  evidence  of  active  flow  abutting  banks  which  demarcated  the 
lateral  reach  or  extent  of  flow.  Field  indicators  of  the  extent  of  active  flow  along  the 
banks  included  water  marks  defined  by  linear  deposits  of  fine  grained  sediment,  minerals 
and/or  plant  debris,  bank  scour,  erosion  and/or  shelving,  and  flow  deposited  woody  and 
soft  tissue  plant  debris. 

Based  on  the  above  technical  findings,  the  active  drainages,  described  in  the  above 
subsections,  have  recognizable  landscape  features  from  which  the  lateral  extent  of  surface 
water  flow  can  be  geographically  delineated.  The  upper  limit  of  this  active  flow  was  used 
to  identify  the  OFTWM.  Exhibit  D shows  the  location  of  these  active  ephemeral 
drainages. 

4.3  Field  Indicators  of  Wetland  Vegetation 

Based  on  field  observations  within  the  Study  Area,  a dominance  of  wetland  plant  species 
or  hydrophytes  was  nm  found.  Based  on  this  result,  the  criteria  defined  by  current  Corps’ 
regulatory  guidance,  including  the  2008  Regional  Supplement  to  the  Corps  of  Engineers 
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Wetland  Delineation  Manual:  Arid  West  Region  (Version  2.0)  for  wetland  vegetation  was 
not  met. 

4.3.1  Natural  and  Man  Made  Drainages 

Two  vegetation  types  oceur  within  the  Study  Area,  creosote  bush  scrub  and  Desert  Dry 
Wash  Woodland.  The  majority  of  natural  and  man  made  ephemeral  drainages  found 
within  the  Study  Area  occur  within  the  creosote  bush  scrub  vegetation  type.  The 
dominant  plant  species  typical  of  this  vegetation  type,  creosote  bush,  burro  bush,  and 
brittlcbush  arc  classified  as  upland  species  by  the  U.S.  Fish  and  Wildlife  Service, 

National  Wetlands  Inventory  (Reed  1 988). 

Desert  Dry  Wash  Woodland  vegetation  located  within  and  directly  abutting  active 
drainages  likely  benefit  from  both  surface  and  subsurface  flows  that  periodically  occur. 
Desert  Dry  Wash  Woodland  occurs  in  several  locations  within  the  Study  Area.  The 
dominant  plant  species  typical  of  this  vegetation  type,  blue  ironwood,  palo  verde,  and 
smoke  tree  arc  not  considered  plants  that  can  occur  in  wetland  conditions,  however,  the 
plants  do  occur  in  washes  with  braided  channels  that  support  dynamic  flow.  Although 
this  vegetation  type  is  typically  associated  with  active  drainages  and  commonly  referred 
to  as  riparian  vegetation,  these  woody  shrub  and  tree  species  arc  classified  as  “upland” 
plant  species  by  the  U.S.  Fish  and  Wildlife  Service,  National  Wetlands  Inventory  (Reed 
1 988).  According  to  the  Corps,  wetland  species  occur  in  habitats  where  soils  and 
substrates  arc  flooded  or  ponded  for  long  to  very  long  continuous  periods  of  time  that  are 
> 7 days  (Corps  2008).  The  National  Wetlands  Inventory  classification  indicates  that  the 
frequency  of  upland  plants  occurring  within  wetlands  about  1%. 

These  riparian  plant  species  do,  however,  possess  a unique  ability  to  survive  in  arid 
systems  where  ephemeral  drainages  convey  limited  periodic  surface  flows  as  they  can 
grow  root  systems  which  follow  soil  moisture  to  considerable  depths.  These 
phreatophytes  are  likely  providing  indication  of  subsurface  flow  where  they  occur  within 
the  Study  Area. 
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5.0  AREAS  POTENTIALLY  SUBJECT  TO  FEDERAL 
JURISDICTION 

This  section  presents  the  findings  of  this  delineation  with  respect  to  the  identification  and 
geographic  extent  of  areas  found  that  could  potentially  constitute  wetlands  or  other  waters 
of  the  United  States  under  Section  404  of  the  Clean  Water  Act  for  purposes  of  this 
jurisdictional  determination  by  the  Corps. 

5.1  Wetlands 

No  areas  meeting  the  Corps  technical  criteria  for  wetlands  were  identified  within  the 
Study  Area.  These  findings  arc  based  on  the  absence  of  one  or  more  of  hydric  soil, 
wetland  hydrology,  and  wetland  vegetation  indicators  as  required  by  the  Corps’  1987 
Mamial,  the  Arid  West  Regional  Supplement,  guidance  documents,  and  regulations. 

5.2  Other  Waters 

Ephemeral  drainages  within  the  Study  Area  were  found  that  meet  the  technical  criteria  to 
potentially  be  subject  to  CWA  Section  404  jurisdiction  as  “other  waters”  of  the  United 
States  (Exhibit  D).  This  finding  is  based  on  the  presence  of  an  OHWM  as  defined  by 
Corps  regulations.  Length  and  width  measurements  for  each  ephemeral  drainage  found  to 
contain  an  observable  OHWM  arc  provided  in  Exhibit  C.  The  total  length  of  drainages 

identified  is feet  or miles  and  the  average  widths  between  ordinary  high  water 

marks  within  these  ephemeral  drainages  ranges  from to within  the  Study  Area. 
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6.0  CWA  JURISDICTIONAL  ANALYSIS 

This  section  analyzes  the  potential  for  waters  identified  within  the  Study  Area  to 
constitute  waters  of  the  United  States  subject  to  jurisdiction  under  the  CWA.  Section  6. 1 
provides  an  explanation  of  the  jurisdictional  determination  process  following  EPA  and 
Corps  guidance.  Section  6.2  defines  the  area  to  be  analyzed  (i.c.,  the  Review  Area). 
Section  6.3  analyzes  the  potential  for  waters  of  the  United  States  to  be  present  in  the 
Review  Area.  Section  6.4  describes  any  jurisdictional  and  /or  non-jurisdictional  waters 
found.  Section  6.5  summarizes  the  findings  of  this  jurisdictional  analysis. 

6.1  Regulatory  Background 

Beyond  the  Corps  and  EPA  regulatory  definitions  of  “waters  of  the  United  States”  as 
described  in  Section  2.0,  recent  judicial  decisions  have  further  limited  and  refined  the 
scope  of  CWA  jurisdiction  with  regard  to  isolated  waters  and  certain  wetlands  and  non- 
navigable  tributaries.  Two  of  these  decisions  are  relevant  to  this  jurisdictional  analysis. 

First,  in  Solid  Waste  Agency  of  Northern  Cook  Count}’  v.  United  States  Army  Corps  of 
Engineers.  No.  99-1178  (531  U.  S.  159;  January  2001)  (“SWANCC”),  both  statutory  and 
constitutional  challenges  were  made  to  the  assertion  of  CWA  jurisdiction  over  isolated, 
non-navigabic,  intrastate  waters  solely  on  the  basis  that  those  waters  were  used  as  habitat 
by  migratory  birds.  The  U.S.  Supreme  Court  in  SWANCC  rejected  the  “migratory  bird 
rule,”  and  held  that  CWA  jurisdiction  does  not  exist  over  “isolated,  non-navigablc, 
intrastate  waters”  where  there  is  no  interstate  or  foreign  commerce  nexus. 

Second,  in  Rapanos  v.  United  States  and  Carahell  v’.  United  States  (547  U.S.  715  [126  S. 
Ct.  2208]  [2006])  {Rapanos),  the  U.S.  Supreme  Court  addressed  jurisdiction  over 
wetlands  and  other  waters  that  themselves  did  not  constitute  navigable  waters.  In 
Rapanos,  the  Court  held  that  CWA  jurisdiction  extends  to  traditionally  navigable  waters, 
tributaries  of  such  waters  that  flow  year-round  or  contain  continuous  flow  at  least 
seasonally,  and  wetlands  that  directly  abut  such  waters  or  tributaries.  The  Court  held  that 
jurisdiction  docs  not  exist,  however,  where  such  waters  ( 1 ) do  not  have  “a  continuous 
surface  water  connection  to  bodies  that  are  ‘waters  of  the  United  States’  in  their  own 
right”;  or  (2)  do  not  have  a hydrological  connection  that  constitutes  a “significant  nexus” 
to  or  otherwise  “significantly  affect  the  chemical,  physical,  and  biological  integrity  of 
other  covered  waters  more  readily  understood  as  ‘navigable.’” 

In  response  to  Rapanos,  EPA  and  the  Corps  issued  guidance  to  EPA  regions  and  Corps 
districts  (Rapanos  guidance;  EPA  and  Corps,  2008).  The  Rapanos  guidance  identifies 
which  waters  the  agencies  will  categorically  assert  jurisdiction  over  and  which  will  be 
subject  to  a case-by-case  analysis  to  identify  whether  the  water  has  a “significant  nexus” 
to  a “traditional  navigable  water”  (TNW)  based  on  the  Rapanos  decision.  The  Rapanos 
guidance  focuses  only  on  those  definitions  of  “waters  of  the  United  States”  in  33  CFR  § 
328.3(a)(1),  (a)(5)  and  (a)(7).'  Neither  the  Court’s  decision  nor  the  guidance  draws  a 


The  Rapano.s  guidance  covers  the  following  33  CFR  § 328.3(a)  definitions  of  "waters  of  the  United  States": 
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bright  line  with  regard  to  the  geographie  reaeh  of  jurisdietion,  particularly  in  drainages 
where  flows  arc  ephemeral  and  where  wetlands  arc  adjacent  to,  but  not  directly  abutting 
relatively  permanent  waters.  In  the  Rapanos  guidance  (p.  8),  significant  nexus  is  defined 
as  follows: 

[A]  significant  nexus  exists  if  the  tributary,  in  combination  with  all  of  its 
adjacent  wetlands,  has  more  than  a speculative  or  insubstantial  effect  on 
the  chemical,  physical  and/or  biological  integrity  of  a TNW. 

According  to  the  Rapanos  guidance,  a significant  nexus  analysis  “will  assess  the  flow 
characteristics  and  functions  of  the  tributary  itself  and  the  functions  performed  by  any 
wetlands  adjacent  to  the  tributary,  to  determine  if  they  significantly  affect  the  chemical, 
physical  and  biological  integrity  of  downstream  traditional  navigable  waters. ’’(Rapanos 
guidance,  p.  8)  The  analysis  will  consider  both  hydrologic  and  ccologic  factors. 
Hydrologic  factors  include  volume,  duration,  and  frequency  of  flow,  proximity  to  the 
TNW,  size  of  the  watershed,  and  average  annual  rainfall.  Ecologic  factors  include  the 
potential  of  tributaries  to  carry  pollutants  and  flood  waters  to  TNWs,  provision  of  aquatic 
habitat  to  support  a TNW,  and  the  potential  of  wetlands  to  trap  and  filter  pollutants  or 
store  flood  waters.  The  guidance  states  (on  p.  10),  “[wjherc  it  is  determined  that  a 
tributary  and  its  adjacent  wetlands  collectively  have  a significant  nexus  with  traditional 
navigable  waters,  the  tributary  and  all  of  its  adjacent  wetlands  arc  jurisdictional.” 

6.2  Review  Area 

For  the  purpose  of  this  analysis,  the  Study  Area  used  for  the  delineation  process  is  also  to 
be  considered  the  Review  Area.  A Review  Area  as  defined  by  the  Rapanos  guidance  is 
the  area  of  interest  for  the  verification  of  the  location  and  extent  of  waters  of  the  United 
States.  Exhibit  D provides  maps  that  show  the  extent  of  the  Review  Area  (also  referred 
to  as  the  Study  Area). 

6.3  CWA  Analysis 

Section  5.0  of  this  report  discusses  a number  of  active  ephemeral  drainages  (locally 
known  as  desert  dry  washes)  identified  and  delineated  within  the  Study  Area  / Review 
Area  that  meet  the  technical  criteria  of  “other  waters''  potentially  subject  to  CWA 
jurisdiction.  Maps  showing  the  geographic  extent  of  these  drainages  within  the  Review 
Area  are  included  in  Exhibit  D. 

The  following  discussion  follows  the  Corps  Approved  Jurisdictional  Determination  Form 
developed  following  the  Rapanos  decision. 


(a)(  1 ) All  waters  which  arc  currently  used,  or  were  used  in  the  past,  or  may  be  susceptible  to  use  in  interstate  or  foreign 
commerce,  including  all  waters  which  are  subject  to  the  ebb  and  flow  of  the  tide; 

(a)(5)  Tributaries  of  waters  identified  in  paragraphs  (a)(  1 )-(4)  of  this  section; 

(a)(7)  Wetlands  adjacent  to  waters  (other  than  waters  that  are  themselves  wetlands)  identified  in  paragraphs  (a)(  1 )-(6) 
of  this  section. 
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6.3.1  Are  Jurisdictional  Waters  Present  within  the  Study  Area  (Rapanos 
Analysis)? 

Tabic  6 provides  a summary  of  the  Rapanos  guidance  process  for  dctcmiining  jurisdiction 
over  waters  of  the  United  States  under  Section  404  of  the  CWA. 


Table  6.  Summary  of  Process  for  Determining  Jurisdiction  Over  Waters  of  the  U.S. 
Under  Section  404  of  the  Clean  Water  Act  Following  EPA  and  Corps  Rapanos 
Guidance 

Categories  of  Water  or  Water 
Body* 

Corps  Will 
Categorically 
Assert 
Jurisdiction 

Corps  Will  Assert  Jurisdiction  Based  on  a Fact- 
Specific  Analysis  to  Determine  Whether  Waters 
Identified  Have  a Significant  Nexus  With  a TNW 

Analysis  Based 
on  Significant 
Nexus  Testing 

Analysis  Based  on  Other  Factors 

1.  TNW,  including  territorial  seas, 
and  adjacent  wetlands 

Yes 

Not  Applicable 
(NA) 

NA 

2.  Relatively  permanent  waters 
(RPWs)‘  that  flow  directly  or 
indirectly  into  TNWs 

Yes 

NA 

NA 

3.  Non-RPWs  that  flow  directly  or 
indirectly  into  TNWs 

NA 

Yes 

Need  to  document  that  drainage 
flows  directly  or  indirectly  into  a 
TNW. 

4.  Wetlands  directly  abutting 
RPWs  that  flow  directly  or 
indirectly  into  TNWs 

NA 

NA 

Need  to  document  that  wetland 
abuts  “permanent”  or  “seasonal” 
tributary  that  flows  directly  or 
indirectly  into  a TNW 

5.  Wetlands  adjacent  to  but  not 
directly  abutting  RPWs  that 
flow  directly  or  indirectly  into 
TNWs 

NA 

Yes 

NA 

6.  Wetlands  adjacent  to  non- 
RPWs  that  flow  directly  or 
indirectly  into  TNWs 

NA 

Yes 

NA 

7.  Impoundments  of  jurisdictional 
waters 

NA 

NA 

Need  to  document  that: 

• Impoundment  created  from 
WOUS 

• Water  meets  one  of  above  1 
thru  6 waters  categories 

• Water  is  isolated  with  a nexus 
to  interstate  or  foreign 
commerce 

* U.S.  Army  Corps  of  Engineers.  2007.  U.S.  Army  Corps  of  Engineers  Jurisdiclional  Determination 
Form  Instruclional  Guidebook.  May  30. 


2 Under  the  Corps  / EPA  Rapanos  guidance,  RPW  is  defined  as  a tributary  that  is  not  a TNW  and  that 
typically  flows  year-round  or  has  continuous  flow  at  least  “seasonally”  (e.g.,  typically  3 months). 
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As  described  in  the  technical  findings  of  this  report  (Section  4.0),  the  active  ephemeral 
drainages  identified  in  the  Review  Area  arc  not  permanent  or  even  seasonal,  but  rather 
flow  or  flood  for  few  hours  during  heavy  precipitation  events.  The  climate  data  in 
Section  1 .6.6  indicates  that  the  Review  Area  receives  an  annual  average  rainfall  amount 
of  3 inches.  Thus,  these  ephemeral  drainages  arc  non-Relativcly  Permanent  Waters  (non- 
RPWs).  (A  Relatively  Permanent  Water  is  defined  in  the  Rapanos  guidance  as  a tributary 
that  is  not  a TNW  and  that  typically  flows  year-round  or  has  continuous  flow  at  least 
“seasonally”  (c.g.,  typically  3 months).  These  drainages  (non-RPWs)  arc  shown  on  the 
maps  in  Exhibit  D and  arc  listed  in  the  Exhibit  B field  data  table.  In  addition,  no  areas 
were  found  within  the  Review  Area  that  meet  the  Corps  criteria  for  wetlands  in  the  1 987 
Corps  of  Engineers  Wetlands  Delineation  Manual  and/or  the  2008  Arid  West 
Supplement. 

Using  the  Rapanos  guidance  analysis  as  summarized  by  Table  6,  the  non-RPWs  were 
determined  not  to  meet  any  of  the  seven  categories  of  waters,  as  shown  below  in  Tabic  7. 


Table  7.  Summary  of  EPA  and  Corps  Rapanos  Analysis 

Category  of  Water  or  Water 
Body* 

Wetlands 

(acs) 

Other  Waters 
(acs) 

Rationale  For  Determination  if 
Waters  in  Review  Area  are 
Subject  to  Corps  Jurisdiction 
under  CWA  Section  404 

1.  TTMW,  including  territorial 
seas,  and  adjacent  wetlands 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  waters 
are  non-RPWs. 

2.  Relatively  permanent  waters 
(RPWs)  that  flow  directly  or 
indirectly  into  TNWs 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  waters 
arc  non-RPWs,  but  do  not  flow  directly 
or  indirectly  into  TNWs. 

3.  Non-RPWs  that  flow  directly 
or  indirectly  into  TNWs 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  waters 
are  non-RPWs. 

4.  Wetlands  directly  abutting 
RPWs  that  flow  directly  or 
indirectly  into  TNWs 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  no 
wetlands  present  within  Review  Area. 

5.  Wetlands  adjacent  to  but  not 
directly  abutting  RPWs  that 
flow  directly  or  indirectly  into 
TNWs 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  no 
wetlands  present  within  Review  Area.  | 

6.  Wetlands  adjacent  to  non- 
RPWs  that  flow  directly  or 
indirectly  into  TNWs 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  no 
wetlands  present  within  Review  Area. 

7.  Impoundments  of 
jurisdictional  waters 

Not  Applicable 

Not  Applicable 

Criteria  for  type  of  water  not  met;  waters  1 
are  non-RPWs.  1 

* U.S.  Army  Corps  oj  Engineers.  2007.  U.S.  Army  Corps  of  Engineers  Jurisdictional  Delerminalion 
Form  Insiriiclional  Guidebook.  May  30. 


6.3.2  Are  There  Isolated  Waters  within  the  Study  Area? 

When  the  non-RPWs  identified  within  the  Review  Area  flow,  they  flow  toward  the 
western  boundary  of  Palen  Dry  Lake.  The  linear  distance  from  the  eastern  boundary  of 
the  Study  Area  to  the  approximate  western  boundary  of  Palen  Dry  Lake  ranges  from 
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approximately  23,000  to  33.000  feet.  Review  of  topographie  mapping  on  USGS  7.5- 
minute  series  quadrangles  for  the  area  (i.e..  East  of  Victory  Pass  [1987  Provisional 
Edition];  Palcn  Lake  [1983  Provisional  Edition];  Corn  Springs  [1986  Provisional 
Edition];  and  Sidewinder  Well  [1983  Provisional  Edition])  indicates  a historical  lack  of 
surface  channel  and  surface  hydrologic  connectivity  between  the  Review  Area  non-RPWs 
and  Palcn  Dry  Lake  (Exhibit  E).  In  addition  the  USGS  1:25K  high  resolution  National 
Hydrography  Dataset  (NHD)  shows  this  same  lack  of  hydrologic  connection  (Exhibit  E). 
The  abovc-rcfcrcnccd  USGS  topographic  maps  show  that  the  elevations  along  the  eastern 
edge  of  the  Review  Area  arc  above  600  feet  mean  sea  level  (msl).  Elevations  along  the 
western  margin  of  Palen  Dry  Eakc  range  from  approximately  423  to  426  feet  msl. 
Although  these  elevation  ranges  provide  indication  that  surface  flow  should  naturally 
move  toward  Palen  Eakc,  the  drainages  shown  on  the  USGS  quadrangle  maps  named 
above  run  to  higher  local  ground  elevations  and  abruptly  stop  before  reaching  the  western 
Palcn  Dry  lake  margin  (Exhibit  E).  Field  studies  conducted  by  HBG  during  March  2010 
confirmed  the  general  local  accuracy  of  the  USGS  topographic  and  NHD  mapping.  The 
field  investigations  found  that  downstream  surface  channel  and  resulting  surface 
hydrologic  connectivity  from  the  Review  Area  to  Palcn  Dry  Lake  does  not  occur  due  to 
being  blocked  by  higher  ground  surface  elevations.  The  distance  between  where  the  non- 
RPW  drainages  cease,  due  to  higher  ground  elevations  that  end  surface  flow,  ranges  from 
approximately  1,000  to  7,000  linear  feet  from  the  closest  boundary  of  Palen  Dry  Lake 
(Exhibit  E).  Based  on  the  finding  that  the  flows  end  before  reaching  another  water  body, 
the  non-RPWs  within  the  Study  Area  arc  determined  to  be“isolatcd”  non-RPW  waters. 

Given  the  relative  proximity  of  Palen  Dry  Lake  to  the  Study  Area  and  the  potential, 
although  not  foreseeable,  connectivity,  this  dry  lake  area  was  also  tested  using  Rapanos 
guidance  analysis  as  summarized  by  Table  6.  Review  of  satellite  and  high  resolution 
imagery  and  the  above-described  the  USGS  mapping  and  USGS  NHD  show  that  any 
potential  overflow  or  drainage  out  of  the  lake  is  blocked  by  the  Palen  Mountains  to  the 
cast  and  by  the  extensive  active  sand  dune  formations  that  extend  southeasterly  over 
20,000  linear  feet  from  the  south-southeast  Palen  Dry  Lake  boundary  through  Chuckwalla 
Valley  toward  Ford  Dry  Lake  and  Interstate  I- 10  (Exhibit  E).  Field  studies  conducted  by 
HBG  during  March  2010  confirmed  the  general  local  accuracy  of  the  USGS  topographic 
and  NHD  mapping.  The  field  study  also  found  the  presence  of  an  OHWM  along  the 
approximated  western  and  southern  boundary  line  indicated  on  the  USGS  and  USGS 
NHD  mapping  (Exhibits  C and  E).  Based  on  the  finding  that  the  flows  end  before 
reaching  another  water  body,  Palen  Dry  Lake  was  determined  to  be  an  “isolated”  water. 
Palen  Dry  Lake  was  also  determined  nol  to  meet  any  of  the  seven  categories  of  waters  for 
the  same  reasons  as  stated  for  the  above-described  fact  analysis  for  the  non-RPWs  within 
the  Study  Area. 

Fact-specific  analysis  was  conducted  to  determine  if  the  non-RPWs  within  the  Study  Area 
have  a substantial  nexus  to  interstate  or  foreign  commerce  of  which  the  “use,  degradation 
or  destruction  of’  could  affect  interstate  or  foreign  commerce.  The  results  of  the  analysis 
indicate  for  these  intrastate  waters  that  there  is  no  substantial  nexus  (current  or  potential) 
to  interstate  or  foreign  commerce  associated  with  the  non-RPWs  within  the  Review  Area 
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(Tabic  8).  The  same  analysis  was  also  conducted  for  Palcn  Dry  Lake.  The  analysis  found 
for  this  intrastate  water  no  substantial  nexus  (current  or  potential)  to  interstate  or  foreign 
commerce  associated  with  Palcn  Dry  Lake  (Table  8). 


Table  8.  Interstate  / Foreign  Commerce  Analysis 

Factors  Used  to 
Determine  Substantial 
Nexus  to  Interstate  or 
Foreign  Commerce 

Do  Isolated  Interstate  or  Intrastate 
Waters  the  Use,  Degradation  or 
Destruction  of  Which  Could  Affect 
Interstate  or  Foreign  Commerce 
Occur  in  Review  Area  or  Palen  Dry 
Lake? 

Fact-Specific  Analysis 

Waters  which  are  or  could 
be  used  by  interstate  or 
foreign  travelers  for 
recreational  purposes. 

No 

Review  Area:  Given  the  eohemeral  as  well  as 
unpredictable  nature  of  surface  flows  no 
recreational  use  of  the  ephemeral  drainages 
occurs. 

Palen  Dit  Lake:  Given  the  CDhemcral  as  well  as 
unpredictable  nature  of  surface  ponding  no 
recreational  use  of  the  dry  lake  occurs.  There  are 
no  boat  ramps  at  the  lake  or  vehicle  access  roads 
to  the  edge  of  the  lake.  BUM  prohibits  vehicle 
use  on  the  lake  and  adjacent  dune  areas.  Review 
of  advertizing  brochures  and  billboard  postings 
for  local  recreational  opportunities  at  the  Blythe 
Chamber  of  Commerce,  the  Desert  Center 
Restaurant  and  Desert  Station  Restaurant 
provided  no  indication  of  recreational 
opportunities  at  Palen  Dry  Lake.  Staff  at  the 
Blythe  Chamber  of  Commerce  indicted  there 
were  no  recreational  opportunities  at  the  dry  lake. 
An  internet  search  for  Palcn  Dry  Lake  yielded 
the  same  result  and  no  indication  that  any 
interstate  or  foreign  travel  occurs  for  recreational 
purposes. 

Waters  from  which  fish  or 
shellfish  arc  or  could  be 
taken  and  sold  in  interstate 
or  foreign  commerce. 

No 

Review  Area:  Given  the  eohemeral  as  well  as 
unpredictable  nature  of  surface  flows  no  fish  or 
shellfish  habitat  is  associated  with  the  ephemeral 
drainages. 

Palen  Drv  Lake:  Given  the  eohemeral  as  well  as 
unpredictable  nature  of  surface  ponding  no  fish 
or  shellfish  habitat  is  as.sociated  with  this  dry 
lake. 

Waters  which  are  or  could 
be  used  for  industrial 
purposes  by  industries  in 
interstate  commerce. 

No 

Review  Area:  Given  the  eohemeral  as  well  as 
unpredictable  nature  of  surface  flows  the  waters 
associated  with  the  ephemeral  drainages  are  not 
used  and  could  not  be  used  for  industrial 
purposes,  including  but  not  limited  to  mineral 
extraction,  power  generation,  and  agricultural 
irrigation. 

Palen  Dr\'  Lake:  Given  the  eohemeral  as  well  as 
unpredictable  nature  of  surface  ponding  the 
waters  associated  with  the  dry  lake  are  not  used 
and  could  not  be  used  for  industrial  purposes, 
including  but  not  limited  to  mineral  extraction, 
power  generation,  and  agricultural  irrigation. 

Waters  which  are 
interstate  isolated  waters 

Not  Applicable 

Waters  are  intrastate  isolated  waters 
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Table  8.  Interstate  / Foreign  Commerce  Analysis 

Factors  Used  to 
Determine  Substantial 
Nexus  to  Interstate  or 
Foreign  Commerce 

Do  Isolated  Interstate  or  Intrastate 
Waters  the  Use.  Degradation  or 
Destruetion  of  Which  Could  .\ffcct 
Interstate  or  Foreign  Commeree 
Occur  in  Review  Area  or  Palcn  Dry 
Lake? 

Fact-Specific  Analysis 

Other  factors 

Not  Applicable 

None  arc  known  to  occur. 

6.4  Are  Non-Jurisdictional  Waters  Present  within  the  Study  Area? 

On  the  basis  of  the  above  analysis  and  findings  within  the  Review  Area,  no  areas  were 
found  within  the  Review  Area  that  meet  the  Corps  eriteria  for  wetlands  in  the  1987  Corps 
of  Engineers  Wetlands  Delineation  Manual  and/or  the  2008  Arid  West  Supplement.  The 
above  analysis  also  found  that  the  Review  Area  eontains  non-RPWs  that  are  isolated, 
non-navigable  and  wholly  intrastate  waters  with  no  substantial  nexus  to  interstate  or 
foreign  eommence.  As  required  as  part  of  tbe  detemiination  proeess  under  the  Rapanos 
Guidanee  it  should  be  noted  that; 

1 . Prior  to  the  January  2001  Supreme  Court  deeision  in  SWANCC,  the  non-RPWs  in  the 
Review  Area  would  have  been  regulated  based  solely  on  the  Migratory  Bird  Rule  (5 1 
F.R.  41217),  given  the  presence  of  a federally  listed  endangered  species,  the  desert 
tortoise  {Gopheriis  agassizii). 

2.  The  waters  arc  isolated  with  no  significant  nexus  to  interstate  or  foreign  commerce 
and  therefore  no  significant  nexus  standard  analysis  for  connectivity  to  a TNW  is 
required  by  the  Rapanos  Guidance  as  non-RPWs  arc  not  in  a category  of  water 
requiring  such  analysis. 

6.5  Jurisdictional  Analysis  Summary 

On  the  basis  of  tbe  above  analysis  and  as  summarized  by  Table  9,  the  active  ephemeral 
drainages  (non-RPWs  or  desert  dry  washes)  found  within  the  Review  Area  and  as  shown 
by  Exhibit  D would  be  considered  non-jurisdictional  under  the  CWA  (Exhibit  D).  The 
non-RPWs  within  the  Review  Area  are  jurisdictional  waters  of  the  United  States 
based  on  the  fact  that: 

1 . No  wetlands  were  found  with  the  Review  Area  as  there  were  no  areas  that  met  the 
criteria  in  the  1987  Corps  of  Engineers  Wetlands  Delineation  Manual  and/or  the  2008 
Arid  West  Supplement. 

2.  The  non-jurisdictional  non-RPWs  found  are  isolated  waters  with  no  substantial 
connection  to  interstate  or  foreign  commerce. 
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6.0  CWA  Jurisdictional  Analysis 


Table  9.  Jurist 

ictional  Analysis  Summary 

Category  of  Waters 

Category  of 

Waters 

Found 

Type  of 
Water  (s) 

Nexus  to 
Interstate  or 
Foreign 
Commerce? 

Jurisdictional 

Water 

Found? 

Non- 

Jurisdictional 

Water 

Found? 

1.  TNW.  including 
territorial  seas,  and 
adjacent  wetlands 

Not  present 

NA 

No 

No 

No 

2.  Relatively  permanent 
waters  (RPWs)  that 
flow  directly  or 
indirectly  into  TNWs 

Not  present 

NA 

No 

No 

No 

3.  Non-RPWs  that  Row 
directly  or  indirectly 
into  TNWs 

Not  present 

NA 

No 

No 

No 

4.  Wetlands  directly 
abutting  RPWs  that 
flow  directly  or 
indirectly  into  TNWs 

Not  present 

NA 

No 

No 

No 

5.  Wetlands  adjacent  to 
but  not  directly  abutting 
RPWs  that  flow  directly 
or  indirectly  into  TNWs 

Not  present 

NA 

No 

No 

No 

6.  Wetlands  adjacent  to 
non-RPWs  that  flow 
directly  or  indirectly 
into  TNWs 

Not  present 

NA 

No 

No 

No 

7.  Impoundments  of 
jurisdictional  waters 

Not  present 

NA 

No 

No 

No 

Isolated 

X 

Non-RPWs 

No 

No 

X 

6.6  Disclaimer 

HBG  has  made  a good-faith  effort  herein  to  thoroughly  describe  and  document  the 
presence  of  potential  factors  that  the  Corps  may  consider.  Nevertheless,  Sunlight  reserves 
the  right  to  challenge  or  seek  revision  to  any  areas  over  which  the  Corps  may  assert  such 
jurisdiction,  as  the  implementation  of  the  Corps  / EPA  Rapanos  Guidance  is  further 
clarified  or  altered  through  formal  guidance,  assertions  or  disclaimers  of  jurisdiction  over 
other  properties,  court  decisions,  or  other  relevant  actions. 
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Figure  1.  Regional  Location  Map 

Desert  Sunlight  Solar  Farm  Project, 

Desert  Center,  Riverside  County,  California 


Figure  2.  USGS  Topographic  Map  of  the  Study  Area 

Desert  Sunlight  Solar  Farm  Project, 

Desert  Tenter,  Riverside  County,  California 


Figure  3.  Project  Components  and  Alternatives 

Desert  Sunlight  Solar  Farm  Project, 

Desert  Center,  Riverside  County,  California 


Figure  4.  Typical  Cross  Section  of  Desert  Ephemeral  Wash  (Lichvar  et  al.  2008) 
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Figure  5.  Vegetation  Map  of  the  Study  Area 

First  Solar  Desert  Sunlight  Solar  Farm, 

Desert  Center,  Riverside  County,  California 


Average  Precipitation  (inches) 


8.00 

7.00 

6.00 

5.00 

4.00 

3.00 

2.00 
1.00 
0.00 


l- 

*f 

L ■ 

ff 

' B 

1'* 

3 

g-o  H- 

» ! 

^ 

Cv  Cv'  C\ 


<5 


n; 


Figure  6.  Precipitation  Averages  for  Winter  Months  (October-March) 
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Figure  7.  Southern  Mojave  Hydrologic  Unit  Boundary 

Desert  Sunlight  Solar  Farm  Project, 

Desert  Center,  Riverside  County,  California 


18\ 

181001004602 


iei00im4702-Pinto  W$$h 


1810010Q4T03-Pmto  Wash 


Com  Springs  Wash 


Lower  Paten  Lake 


Givendikes 


Lower  Big  Wash 


181001004606 


Eagle  Cmek 


Upper  Big  Wash 


Dragon  Wash 


Lake  Tamarisk 


Legend 

j___|  Jurisdictional  Study  Area 
Solar  Farm 

A1  & B2  Gen-Tie 
Gen-Tie 
A2  Gen-Tie 
B1  Gen-Tie 
B2  Gen-Tie 

I I Redbfuff  Substation  A 
Cl  Redbluff  Substation  B 
Access  Road  A 
Access  Road  B 
imi  Distribution 
Telecom  Site 

Upper  Palen  Lake 


Red  GlOiid-Wash 


181001005402 


1.25  2.5 


5 Miles 


Figure  8.  Watershed  Units 

Desert  Sunlight  Solar  Farm  Project, 

Desert  ("enter,  Riverside  County,  California 
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unnamed 

RISIF 

RIVERINE 

0 00814440691 

141  9081809070C 

ISOLATE 

-115  34852888000 

33  70233864740 

BIGWASH  16 

45 

0 

access  west 

48  67008061830 

2 SOOOOOOOOOOIE 

Gruertdikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0028104959( 

48  97008061  SIC 

ISOLATE 

-115  3479825710C 

33  70231708320 

BIGWASH  16 

46 

0 

access. west 

121  92187658000 

2 50000000000‘E 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 0069973528( 

121  9218765620C 

ISOLATE 

ISOLAtE 

-115.34955681800 
-115  35365133>bC 
-115  3 5447779200 
-115  35625992100 

33  70261415390 

47 

0 

access  west 

117  41168772000 

2 SOOOOOOOOOOiE 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00673850366 

117  41168772000 

33  70360123930 
33  70379750690 

48 

u 

access,  west 

120  03862924700 

2 SOOOOOOOOOOIE 

Gruendikes  Well 
Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00688926936 
0 00693609545 

120  03862924600;  ISOLATE 
120  85452707900!  ISOLATE 

BIGWASH  16 

49 

u 

access  west 

120  85452708000 

2 50000000000 

E 

CBS 

unnamed 

RISIF 

RIVERINE 

33  70423175800 

BIGWASH  16 

50 

0 

access  west 

112  03358620000 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00642984195 

112033566201001  ISOLATE 

-115  35988233600 

33  70606329740 

BIGWASH  16 

51 

u 

access  west 

118.00976439500 

2 5000000000C 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0067728285^ 

1 18  00976439500:ISOLATE 

-115  36153027200 

33  70543316380 

BIGWASH  16 

52 

y 

access  west 

146  74691804900 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00842211421 

146  74691804900'lSOLATE 

-115  36174021900 

33  7055219722C 

BIGWASH  16 

access.west 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00749012423 

130  50792463300  ISOLATE 

-1153642666810( 

33  70601906280 

BIGWASH  16 

Gruendikes  Well 

access_west 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00754487179 

131  46184607400]  ISOLATE 

-115  36848995100 

33  7069078330C 

BIGWASH  16 

55 

c 

access  west 

116  8071888790( 

2 5000000000C 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00670381020 
0 00761587146 

11680718887600*  ISOLATE 
132  69894429800' ISOLAtE 

-115  37140717600 
-115  3706839^0 
-115  37268374700 
• 115  38171158800 

33  70744075800 
33  70731009570 
33  7O765175080 
33  71000248460 

BIGWASH  16 

BIGWASH  16 

Gruendikes  Well 

56 

0 

access,  west 

132  69894430300 

2 50000000000 

i| 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

57 

0 

access  west 

134.60993573700 

2 50000000000 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00772554728 

134  60993573500 

ISOLATE 

ISOLATE 

BIGWASH  ‘ 16 

BIGWASH  16 

Gruendikes  Well 

56 

0 

access  west 

58  58347095240 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00336222859 

58  58347095330 

access  west 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00974283407 

169  75gi408990C 

ISOLATE 

•115  3985632540C 

33  70969610290 

BIGWASH  16 

60 

0 

access  west 

4725265205500 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00271192907 

47  2526520482C 

ISOLATE 

-116  3975553 140C 

33  70978422400 

BIGWASH  16 

61 

y 

access  west 

63  25802883270 

2 5000000000< 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00305659027 

53  2580288352C 

ISOUTE 

-115  39678982900 

33  70981486930 

BIGWASH  16 

access  west 

2.50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00288000165 

50  1811486813C 

ISOUTE 

-115  39641083500 

33  70982938990 

BIGWASH  16 

63 

0 

access  west 

46  311746247S0 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00265792650 

46  31174624600 

ISOLATE 

•115  39422871200 

33  70987386370 

BIGWASH  16 

y 

access. west 

52  94909248220 

2 60000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00303885976 

52  94909248360 
48  41944600930 

ISOUTE 

isolate 

-115  39261835300 

33  7098960344C 

BIGWASH  16 

access  west 

48  41944601180 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0.0027788938: 

-115  39101831700 

33  70992752980 
33  70991250750 

66 

y 

access,  west 

63  64300472250 

2.60000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0036S260S87 

63  S4300471750 

ISOLATE 

ISOUTE 

-115  39031671100 

67 

0 

access  west 

4881867039390 

2.50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00280160615 

48  81867039310 

-115.38848629900 

33  70993849630 

Gruendikes  Well 

68 

0 

subA 

1189.84516924000 

2 50000000000 

E 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0.06828771632 

1189  84516924000 

(SOUTE 

■115  31844079000 

33  69659475100 

BIG  WASH  16 

69 

0 

subA 

979  80399115500 

2.60000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05623301143 

979  80399115500 

ISOUTE 

-115  31899840200 

33  69336880730 

BIG  WASH  16 

70 

0 

subA 

728  68026055400 

2 5000000000C 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04182049246 

723  6802605570C 

ISOUTE 

-11531990102900 

33  69368431980 

BIGWASH  16 

Gruendikes  Well 

' RISIF  = RIVERINE  INTERMITTENT  STREAMBEO  INTERMITTENTLY  FLOODED 


Exhibit  C Field 

Oata 

ummary 

1 

, 1 

HU  channe 

Id 

proiect  CO 

length 

width  1 category 

Waters, Nam 
unnamed 

Cowardln  C 

Ri^ 

HGM_Code 

RIVERINE 

Area  acre  Linear  ft  Waters  Tvd 

Lat_nad83 

" '-ii'5  32046610100 

Long_nad83 

33  69384"371240 
33  694383q'33W 

LcLWtrway 
BIG  WASH  ' 

71 

72 

0 

n 

scbA 

DWW 

2 50000000000IE 

Gruendikes  Well 

0.04627567920  : 806.3074343880'OISb'LATE 

16 

Gruendikes  Well 

73 

0 

subA 

407  46701469100 

2.50000000000'E 

Gruendikes  Well 

CBS' 

unnamed 

RisF 

RIVERINE 

0 02338538881  407  46701469900  ISOLATE 

Gruendikes  Well 

74 

subA 

393  65418428900 

2.50000000000, E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02259264143  393  65418429000!  ISOLATE 

subA 

403  65412759400 

2 SOOOOOOOOOOiE 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

b,0231665592ll  403  65412759800'  ISOUTE 

subA 

440  3621306440C 

2 SOOOOOOOOOOiE 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 025273308691  440.36213064700|lSOLATE 

-115.32170816400 

subA 

2 50000000000, E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 .04226323788:  736  39465688300:  ISOLATE 

-115  31530118800 

subA 

155  67465232300 

2.50000000QOO:E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

000893449566  155  67465232200ISOLATE 

-115.31445581800 

33.69380731300 

subA 

2.50000000000  E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03653271446  636  54601673000  ISOLATE 

-115.31405360400 

33.69150070160 

BIG  WASH 

16 

Gruendikes  Well 

81 

0 

sfAB 

1066  70466007000 

2 soooboboobbiE 
2.5000000bbbOj_E 
2 50000000000  E 

Eagle  Creek 
Eagle  Creek 
Eagle  Creek 

CBS 

unnamed 

RISIF 

RISIF 

RISIF 

RIVERINE 

0 - 1066  70466006000  isOLAtE 

-115  41638052200 
-115  416684001(30 
■il'S  4 1784943800 

33  69084968610 
33  8387452'708b 

BIG  WASH 

31jEagle  Creek 

■ 83 

b 

sfAB 

1154  60990425000 

unnamed 

RIVERINE 

0 06626549037'^  " 1 154  6099b4250b‘b‘'lSOLATE 

31  lEagle  Creek 

sfAB 

1893.64672110000 

2 50000000000  E lEaqleCreek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 10868036737'  1893  64672 109000' ISOLATE 

-11541490871300 

85 

sfAB 

2 50000000000IE  lEagla  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.04703016697,  819  45362920600  ISOLATE 

•115  41489043300 

86 

2. SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0,01337294232;  233  01014700100;iSOLATE 

-11541511743100 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 093461530671  1628  47371046000'lSOLATE 

•11541720976300 

33  83809440580'BIG  WASH 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02236062602:  389  61 1547851001SOLATE 

■115  41335085700 

33  83756191400IBIG  WASH 

2.50000000000;E 

Eagle  Creek 

CBS  ^ 

unnamed  IRISIF 

RIVERINE 

0 04191947528  730  40493730500  ISOLATE 

■115  41528042900 

112.67110892700 

2 50000000000  E 

Eagle  Creek 

CBS 

unnamed  |RISIF 

RIVERINE 

0 00646643187  1 12  671 10892400'  ISOLATE 

BIG  WASH 
BIG  WASH 

127.38846714800 

2 50000000000  E 

Eagle  Creek 

CBS 

unnamed  iRISIF 

RIVERINE 

6.00731 10920 1 j 1 2'7  38846714700.  ISOLATE 

152.1657694270C 

2 50000000000' E 

Eagle  Creek 

CBS  lunnamed 

RISIF 

RIVERINE 

0 0087331 1 349!  1 52. 16576943 1 0Ol  ISOLATE 

354  34769954900 

2.50000000000:E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02033675962.  354  34769954900  ISOLATE 

-1 15.41459897300l  33.83167758630:BIG  WASH 

sfAB 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01738354121  302  89082197600.ISOLATE 

95 

sfAB 

583.70244075700 

2.50000000000.E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03349991051  583  70244076200  ISOLATE 

2 soooooooooo'e 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.018396356251  320  5381 1 123200. ISOLATE 

-115  422716693001  33  83254148020 

SfAB 

2 50000000000-E 

Eagle  Creek  iCBS 

unnamed 

RISIF 

RIVERINE 

0 01150342836,  200  43573575200' ISOLATE 

-1 15  42274253600j  33  83270491290 

sfAB 

2,50000000000:E 

Eagle  Creek 
Eagle  Creek 
Eagle  Creek 

CBS 

CBS 

CBS 

unnamed 

unnamed 

unnamed 

RISIF 

RIVERINE 

0 01052361431'  183  36345566900  ISOLATE 

-115  42344475600}  33.83298038520 

BIG  WASH 

31 

Eagle  Creek 

100 

0 

SfAB 

2837  19491395000 

2 soobooobooo^E' 

RISIF' 

RIV'ERiNE 

0 16283258^  2837  i9491396600’lSOLATE 

-11542372261100 

31^Eagle  Creek 

sfAB 

2 SOOOOOOOOOO'E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0294i307'30'7,  512  49338508700,  ISOLATE 

■115.42817795700 

SfAB 

2 50000000000  E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03390464980'  590  75461807000  ISOLATE 

2059.22676720000 

2 50000000000  E 

Eagle  Creek  ICBS 

unnamed 

RISIF 

RIVERINE 

0 11818335441  2059  22676720000  ISOLATE 

2074  26039538000 

2 SOOOOOOOOOOiE 

Eagle  Creek  !cBS 

unnamed 

RISIF 

RIVERINE 

0 119046165941  2074  26039538000  ISOLATE 

■115  42205420100 

2.50000000000  E 

Eagle  Creek  iCBS 

unnamed 

RISIF 

RIVERINE 

0.07880692249  1373  13181747000MSOLATE 

-11541946968300 

SfAB 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.01202967550:  209  60506584900'ISOLATE 

-115  41831586200 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 062874685971  1095  52852826000  ISOLATE 

-11541691298300 

sfAB 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03367276956i  586  71433673700l  ISOLATE 

-11541525282400 

-11541673508100 

264.23787575300 

2 50000000000|E 

Eagle  Creek 

unnamed 

RISIF 

RIVERINE 

0 01516516734'  264.23787575000' ISOLATE 

33.83103880590 

BIG  WASH 

31  .Eagle  Creek 

111 

0 

SfAB 

1493  64455668000 

2.50000000000, E 

Eagle  Creek 

'CBS 

unnamed 

RISIF 

RIVERINE 

0,08572340201'  1493  644556680bof|SOLATE 

31  .Eagle  Creek 

sfAB 

2 50000000000|E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07848100080'  1367  45295789000i  ISOLATE 

-115.42508910400  33.83299888850 

sfAB 

2.5000000000o!e 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03024508796'  526.99041257500  ISOLATE 

2 SOOOOOOOOOOIE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02321941214'  404  57503720300' ISOLATE  ' 

-115425311800001  33.83286461910 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.03045302546'  530,61351557400i|SOLATE 

-115424737932001  33  83328068650 

116 

sfAB 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.02962368611  516  16310673900  ISOLATE 

-115  42467586800 

sfAB 

2 SOOOOOOOOOO'E  1 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RISIF' 

RIVERINE 

RiVERiNE 

9046416057501  808  75338590200;  ISOLATE  1 

-115  42986036500 

sfAB 

7 50ooooooooo!d 

Eagle  Creek 

icBS 

unnamed 

0 1520'5754070'  883  15019639700, ISOLATE 

WO  30613588100 

2 50000000000  E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

b '0287136212ll  50'0'30613588000^SO'lATE 

-115  42803067000 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 049 1 1 659257'  855  80750886800  ISOLATE 

-115  42712058700 

3, 

2. SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01738560366'  302  9267S81 1600  ISOLATE 

sfAB 

1487  41238540000 

2.5OOOOOOOOOO1E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.08536572460  1487  41238540000;ISOLATE 

1569  03431247000 

2 SOOOOOOOOOOIE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 .090050 1 7863  1 569  03431247000'  ISOLATE 

sfAB 

2 SOOOOOOOOOO'E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01006683048,  175  40445425000  ISOLATE 

-11543161135900 

33  83466227200!biG  WASH 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03887603935'  677.37610956000;iSOLATE 

-11542647678800 

2 SOOOOOOOOOO'E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 .02430444747,  423  48069269400'  ISOLATE 

•115  42742628400 

_ 

sfAB 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

RIVERINE'" 

0 05023015494:  875  21021967800'ISOLATE 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

0 05200240485  906.08990204700  ISOLATE 

-11542502866400 

-1154239840720'0 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01493462765',  260.22095221800  ISOLATE 

130 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.04181064582'  728.50869269600'ISOLATE 

-115  42154482800 

sfAB 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06991934859  121 8 27472981000;iSOLATE 

-115  42099736000 

2 60000000000.  E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 067524431701  1176  54569794000ilSOLATE 

•11542346197500 

sfAB 

2.5OOOOOOOOOO1E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08986236816  1565  76190278000'ISOLATE 

■115  42124209900 

33  833602696301BIG  WASH 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03514945815  612  44415888200'iSOLATE 

•115  42305185100 

135 

2 SOOOOOOOOOOIE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 12251976038;  2134  78430481000  ISOLATE 

•115  41995911600 
■li5'4279456670'b 

33  83467295830 

BIG  WASH 

1 Jb 

1751  63345796000 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

6 100529927571  1751  63'3457960bo';isbLAtE 

0.03180786882;  ' '55'4  2203b62950b1lSbLAtE 

137 

sfA 

2.5oooboboobo:E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

BIG  WASH 

sfA 

325  70011768900 

2 SOOOOOOOOOO'E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

rive'rine 

0 018692614651  '325  7001 1768800,  ISOLATE 

-115  43086878600 
-115  43129280800 

33  '83695302470 

sfA 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.0142980455i'  249  12'9i4492000:  ISOLATE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02570948026  447  96198412500:  ISOLATE 

-115  42922874300 

sfA 

Eagle  Creek  ,CBS 

unnamed 

RISIF 

RIVERINE 

0 02835792233  494  10843870000i|SOLATE 

-115  42644373300 

33  8360951 17201  BIG  WASH 

31  'Eagle  Creek 

’ RISIF  = RIVERINE  INTERMITTENT  STREAMBEO  INTERMITTENTLY  FLOODED 


r 


r 


r 


Exhibit  C Field  Data  Summary 

FID  channa 

142 

d 

0 

woject.co 

sfA 

engih 

6%  54957448800 

width 

2 50000000000 

category 

E 

Watershed 
Eagle  Creek 

Vegetation 

CBS 

Walers_Nam 

unnamed 

Cowardin  C ’ 
RISIF 

HGM.Code 

RIVERINE 

Area.. acre 

0.03997644482 

Linear.ft 

696,54957448600 

Waters  ,Typ 
ISOLATE 

Lat_nad83 

■115  42617483500 

Long  nad83 

33  83658734300 

Ld.Wtrway 
BIG  WASH 

FID. Cal  Wa 
31 

HU_12_NAME 

143 

0 

sfAB 

663  01549099200 

2 sododoooooo 

= 

Eagle  Creek 

CBS 

unnamed 

^ISIF 

RIVERINE 

0 03805185325 

663  01549099300 

ISOLATE 

-115  42214475600 

33  835939283001 

BIG  WASH 

31 

144 

6 

sfAB 

2835  06608329000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 16271040423 

2835  06608329000 

ISOLATE 

-115  41818774600 

33  83585269500 

BIG  WASH 

31 

Eagle  Creek 

145 

0 

SfAB 

368  94336554600 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.02117443558 

368  94336565000 

ISOLATE 

•115  41506487300 

33  83521604200 

BIG  WASH 

31 

Eagle  Creek 

■ 146 

0 

SfAB 

1846  32108299000 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 10596424946 

1846  3210829800C 

ISOLATE 

-115  41546939900 

33.63515845630 

BIG  WASH 

31 

Eagle  Creek 

147 

0 

SfAB 

833  42139SS6800 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04783180645 

833  421395S680C 

ISOLATE 

-11541997655900 

33  83509410120 

BIG  WASH 

31 

Eagle  Creek 

148 

0 

SfAB 

964  80619436300 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.05537225633 

964  8061943710C 

ISOLATE 

-11542178973500 

33  63526355350 

BIG  WASH 

31 

Eagle  Creek 

149 

0 

SfAB 

233  78760517800 

2.50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.01341756228 

233  7876051800C 

ISOLATE 

• 11542078691800 

33  83494700770 

BIG  WASH 

31 

Eagle  Creek 

150 

0 

SfAB 

282  03979642200 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

^ISIF 

RIVERINE 

0 0161868570C 

282  03979642S0C 

ISOLATE 

-11541862231000 
-iis  41810301200 

33  83364402780 
33  83298831930 

BIG  WASH 
BIG  WASH 

31 

151 

0 

SfAB 

382  93610579400 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02197750837 

382  93610579800 

ISOLATE 

3V 

152 

u 

SfAB 

548  97571212300 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03150687053 

548  9757121200C 

ISOLATE 

-115.41987198700 

33  83421600030 

BIG  WASH 

3i 

153 

0 

SfAB 

412  11430170100 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.02365210639 

412 1143017020C 

ISOLATE 

-115  42094906500 

33  83564039630 

BIG  WASH 

31 

Eagle  Creek 

154 

0 

SfAB 

2363  36919910000 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13563872814 

2363.3691991 100C 

ISOLATE 

•115,41738249700 

33  83638103410 

BIG  WASH 

31 

Eagle  Creek 

155 

0 

SfAB 

2558  19369574000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 14682011569 

2558  1936957400C 

ISOLATE 

-115  41553763300 

33  83684993380 

BIG  WASH 

31 

Eagle  Creek 

166 

0 

SfAB 

3090  24568647000 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 17735569826 

3090  2456864800C 

ISOLATE 

-115  42015415400 

33  83736823110 

BIG  WASH 

31 

157 

0 

SfAB 

1096  29164066000 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0629184825S 

109629164066000 

ISOLATE 

-115  42300826400 

33  83790715200 

BIG  WASH 

31 

Eagle  Creek 

156 

0 

SfAB 

327  12598221800 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01877444802 

327  12598221400 

ISOUTE 

•115  42346027700 

33  83807807530 

BIG  WASH 

31 

Eagle  Creek 

159 

0 

sfA 

332  81576146100 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01910099641 

332  81S7614610C 

ISOLATE 

-115  42482430600 

33  83803554520 

BIG  WASH 

31 

Eagle  Creek 

160 

0 

SfAB 

831  79257069800 

2 50000000000IE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04773832526 

831  7925796910C 

ISOLATE 

-115  41939397300 

33  83812777930 

BIG  WASH 

31 

Eagle  Creek 

161 

0 

SfA 

2277  46862659000 

2 soooooooodo^E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13070871376 

2277  46862859000  ISOLATE 

•115  42658607300 

Eagle  Creek 

162 

0 

SfA 

2792  38813474000 

2 50000000000  E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

6 16026102702 

2792  3881347306o!|SOLATE 

-115  42774556700 
-115  42739860000 

33  83952232750 
33  83771511090 

BIG  WASH 

31 

163 

0 

SfA 

1085  99094761000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06232730416 

1085  99094761000 

Isolate 

BIG  WASH 

31 

164 

0 

SfAB 

1050.80596569000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06030796405 

1050  80596568000 

ISOLATE 

-115  41932477300 

33  84005325050 

BIG  WASH 

31 

Eagle  Creek 

165 

0 

sfA 

463  03339624500 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02657446030 

463  03339624400 

ISOLATE 

-115  42288964900 

33  83973103980 

BIG  WASH 

31 

Eagle  Creek 

166 

0 

SfA 

826  03311901500 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04740777772 

826  033119022001  ISOLATE 

-115  42270066000 

33  84021388090 

BIG  WASH 

31 

Eagle  Creek 

167 

0 

SfA 

2866  25995539000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 16450(%8615 

2866  259955390001  ISOLATE 

-115  427884S660C 

33  8403043387C 

BIG  WASH  31  jEagle  Creek 

168 

0 

sfA 

311  99383927200 

2.50000000000  E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01790596251 

311  993839275001  ISOLATE 

-115  43016769800 

33.84036764890 

BIG  WASH  31. Eagle  Creek 

169 

0 

SfA 

2379  95817001000 

2 50000000000, E 

Eat^  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13659080406 

2379  95817001000;  ISOLATE 
1180  2484128100d^lSOLAtE 
2023  90803530000‘lSOLATE 

•115  42699799500 
-115421^127200 
-115  42891680300 

33  84146296930 

BIG  WASH  ■ 31  lEaqle  Creek 

170 

0 

sfA 

1180  24841281000 

2 soooooooooo'e 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06773693829 
b 11615633811 

33  84127931650 
33  84214895210 

BIG  WASH  ' 31,Eagle  Creek 

171 

0 

sfA 

2023  90803530000 

2 ^OObOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

BIG  WASH  ■ 31  lEaale  Creek 

172 

0 

SfA 

234  39911493900 

2 50000000000 

E 

Eagie  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01345265811 

234  39911493900  ISOLATE 

•115  42720328000 

33  84198282990 

BIG  WASH  31 

Eagle  Creek 

173 

u 

SfA 

3699  76225910000 

2 5000000000C 

E 

Eagle  Creek 

CBS 

unnamed 

RtSIF 

RIVERINE 

0 21233713606 

3699  76225910000|ISOLATE 

-115  4252790180C 

33  84322112270 

BIG  WASH  31 

174 

u 

SfA 

2089  40421631000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 11991530167 

2089  4042 1 632000l  ISOLATE 

•11542465498300 

33  64232874560 

BIG  WASH  31 

Eagle  Creek 

175 

0 

sfA 

802  26927996800 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04604392103 

802  269279965001  ISOLATE 

-1154194947710C 

33  64377758160 

BIG  WASH  31 

176 

0 

sfA 

670  36962392000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03847507024 

670  38962392200llSOLATE 

-1154193S23420C 

33  84321376600 

BIG  WASH  31 

Eagle  Creek 

177 

0 

SfA 

594  81831379800 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03413787384 

594  81831379200  ISOLATE 

-1154197132  520C 

33  8426251 547C 

BIG  WASH  31 

Eagle  Creek 

178 

0 

SfA 

331  07303121100 

2 60000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01900097746 

331  07303121500'lSOLATE 

•115  4194841390C 

33  84237152910 

BIG  WASH  31 

178 

0 

SfAB 

2200  1606203300C 

2 5000000000C 

t 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RISIF 

RIVERINE 
RIVERINE  ’ 

0 12627184460 
0 03518704743 

2200  16062033000' ISOLATE 
613  0991 1448800; ISOLATE 

-115  41391395300 
-11541145984600 

33  84005472830 
33  83877462610 

160 

0 

SfAB 

613  09911448900 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

BIG  WASH  31 

181 

u 

sfB 

2352  56670360000 

2 5000000000C 

X 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13501875022 

2352.56670380000I  ISOLATE 

-11540941163900 

33  84573431410 

BIG  WASH  31 

182 

0 

sfB 

602  16107594100 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03455929040 

602  16ib7594100[lSOLAtE 

-11541150261100 

33  84699128990 

BIG  WASH  31 

Eagle  Creek 

183 

0 

SfB 

1059.60706898000 

2 5oooooooooo!e 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06081307786 

1 059  60706898000i  ISOLATE 

-115  41307252800 

33.84607301040 

BIG  WASH  31 

184 

u 

sfB 

499  10517631700 

2 5000000000o!e 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02864469573 

499  105178318bollSOLATE 

-115  41355669700 

33  84602068810 

BIG  WASH  31 

Eagle  Creek 

185 

0 

SfB 

403  42506542700 

2 SOOOOOOOOOOiE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02315341285 

403  4250654260( 

ISOLATE 

-115  41376603900 

33  84533042660 

BIG  WASH  31 

186 

0 

SfAB 

2125  66717900000 

2 SOOOOOOOOOOIE 

Eagle  Creek 

CBS 

urtnamed 

RISIF 

RIVERINE 

0 12200798776 

2125  8671789900( 

ISOLATE 

-115  40653201700 

33  64291840340 

BIG  WASH  31 

Eagle  Creek 

187 

0 

SfAB 

2575  45006906000 

2 sooooooooooIe 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 147810495241  2575  45006907000 

ISOLATE 

-115  40B1249130C 

33  84276372260 

BIG  WASH  31 

Eagle  Creek 

186 

0 

SfAB 

3931  17323463000 

2 sooooooooooIe 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 225618298591  3931  17323464000  ISOLATE 

-115410S444930C 

33  84121116870 

BIG  WASH  31 

189 

0 

SfAB 

462  81648936300 

2 MdddoooooolE 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

5 026562126341  462  81848936100  ISOLATE 

-115  41474973200 
-115  41502296^0 
• 115  4091'6363700 

33  84293115690 
33  64334361670 
33  84183269930 

BIG  WASH 

19C 

t 

SfAB 

441  0425870900C 

2 SOOOOOOOOOO'E 

Eagle  Creek 

CBS 

urtnamed 

RISIF 

RISIF 

RIVERINE 

0 02531236152 

441  04268709200  ISOLATE 
1556  0823292706d’lSOLATE 

191 

0 

SfAB 

1556,08232927000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RIVERINE 

0 08930663708 

BIGWASH  31  lEagle  Creek 

192 

0 

sfAB 

534  75362698100 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03069063516 

534  75362697600ilSOLATE 

-1154135538130C 

33  84330471040 

BIG  WASH  31  Eagle  Creek 

193 

0 

SfB 

1169  33406053000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.06711054066 

1 169  33406053000  ISOLATE 

-115406781196OC 

33  84588488810 

BIGWASH  31EagleCreek 

194 

0 

SfB 

247  61472129400 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

001421112955 

24761472129000  ISOLATE 

-11S4080950800C 

33  84632519610 

BIGWASH  31 

Eagle  Creek 

195 

0 

SfB 

660  02411411700 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03214096155 

560  02411411800.  ISOLATE 

-115  4084000880C 

33  8460412737C 

BIGWASH  31 

Eagle  Creek 

196 

0 

SfB 

3048.53674637000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 11823473757 

2060  12206734000*  ISOLATE 

-115  4097540300C 

33  84851777050 

BIGWASH  31 

Eagle  Creek 

196 

0 

SfB 

3048  53674637000 

2 50000000000 

E 

181001004702-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0567271969- 

988  41467903200i  ISOLATE 

-115  4097540300( 

33  84851777050 

BIGWASH  34 

181001004702-PinloWa5h 
Eagle  Creek 

197 

t 

sS 

2932  95428444000 

2 SOOOOOOOOOOiE 

Eagie  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1337713115S 

2330  8313332000( 

ISOLATE 

ISOLATE 

-11540964095300 
-115  40964095300 

33  84800762270 
33  84800762270 

197 

c 

sfB 

2932  9542844400( 

2Mdd6o6db6d.E 

181001004702-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03455710234 

602  12295124300 

34 

31 

198 

0 

SfB 

1145  46410547000 

2 MododooddO'E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05560256028 

968  81935885000irSOLAtE 

•115  40670850900 

33  84666207130 

IBIG  WASH 

Eagle  Creek 

198 

0 

SfB 

1145  46410547000 

2 50000000000 

E 

181001004703-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01013801347 

176  64474662200 

ISOLATE 

-115  4067085090C 

33  84666207130 

BIGWASH  32 

181001004703-Pinlo  Wash 

199 

0 

SfB 

985  36056987300 

2 soooooooooo 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.03541940728 

617  1477521200( 

ISOLATE 

•1154065660610C 

33  64698287270 

BIGWASH  31 

199 

0 

SfB 

985  36056987300 

2 50000000000 

E 

181001004703-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02113250791 

36821281773900 

ISOLATE 

-1154065660610C 

33  84698287270 

BIGWASH  32 

181001004703-Pinto  Wash 

200 

0 

SfB 

1331  84435947000 

2 SOOOOOOOOOO 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01521555532 

265  11S6359640( 

ISOLATE 

-11S4098619060C 

33  84951597400 

BIGWASH  ■ 31 

200 

u 

SfB 

1331  84435947000 

2.50000000000 

E 

181001004702-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06122179316 

1066  72852351000 

ISOLATE 

-115  40g8619060C 

33  8495159740C 

BIGWASH  34 

181001004702-PintoWash 

20- 

t 

sfB 

3262.49312282000 

2.50000000000 

E 

191001004702-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1872413408^ 

3262  4931228200( 

ISOUTE 

-11S4098418690C 

33  85017259430 
33.85169001970 
33  85153047860 

BIGWASH  34 

202 

c 

SfB 

3147  5355190600( 

2 50000000000 

E 

181001004702-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 17449252945 

3040  35783315000 

ISOUTE 

•115  40899389900 

BIG  WASH 
BIG  WASH 

203 

0 

SfB 

2537  29580715000 

2 50000000000 

E 

181001004702-Pinto  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13946958914 

2430  11812124000 

ISOLATE 

•115  41070510600 

34 

34 

34 

181001004702-Pinto  Wash 
18100id04702-PinloWash 
1810010047d2-PintoWash 

204 

0 

sfB 

400  30159667200 

2 50000000000 

E 

181001004702-Pinto  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0229741504- 

400  30159667500 

ISOUTE 

-11541100545500 

33  85125759290 

BIG  WASH 

205 

0 

SfB 

836.01760462700 

2 50000000000 

tl" 

181001004702-Pinto  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04798080835 

836  01760462700 

ISOLATE 

•11541299221400 

33  85206068060 

BIG  WASH 

206 

0 

SfB 

2453  89946212000 

2 SOOOOOOOOOOiE 

181001004702-PintoWash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1408344503- 

2453  899462 1200C 

ISOUTE 

•115  4083865080C 

33  65240469600 

BIGWASH  34 

181001004702-Pinto  Wash 

207 

0 

sfB 

608  16641788400 

2.50000000000IE 

181001004702-Pinto  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.034 9039496C 

608  16641788200 

ISOUTE 

•115  409381 1770C 

33  8531179418C 

BIGWASH  ' 34 

181001004702-Pinto  Wash 

’ RtSIF  s RIVERINE  INTERMITTENT  STREAMBED  INTERMITTENTLY  FLOODED 


’ RISIF  = RIVERINE  INTERMITTENT  STREAMBEO  INTERMITTENTLY  FLOODED 


Exhibit  C Field  Data  Summary 

FID  channe 

d 

protect. CO 

ength 

width 

2 50000000000 

category 

E 

/Vatershed 
Upper  Big  Wash 

Vegetation 

CBS 

Waters. Nam 
3ig  Wash 

Cowardin.C  ’ 
RlStF 

HGM.Code 

RIVERINE 

Area. .acre 

0 03054424749 

-inear.ft 

532  20296818300 

Waters  Typ 

.at  nad63 

Long  nad83 

33  78801049520 
33>81990532b0 
33  77433543700 

Ld  Wtrway  FID  Cal  Wa 

HU  12  NAME 

273 

0 

B1 

532  20296816200 

ISOLAfE 

-11544500841500 
-115  44830204800 
-115  45002564400 

BIG  WASH  26 

274 

0 

31 

184.92026613600 

2 50000000000 

E 

Jpper  Big  Wash 

DBS 

BigWash 

RISIF 

RIVERINE 

0 01061296293 

184  92026613500 

ISOLATE 

ISOLATE 

BIG  WASH  28 

BIG  WASH  23 

Upper  Big  Wash 

275 

0 

B1 

371  92238121100 

2 50000000000 

E 

Draoon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02134540765 

371  92238121800 

276 

0 

B1 

314  52805607300 

2 50000000000 

E 

Draoon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01805142654 

314  5280560770C 

ISOLATE 

■115  44996512600 

33  77340600840 

BIG  WASH  23 

277 

0 

B1 

278  37645311600 

2 50000000000 

E 

Draoon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01597655264 

278  3754531 160C 

ISOLATE 

-115  45004968200 

33  76317412950 

BIG  WASH  23 

278 

0 

B1 

278  76835173800 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.01599910191 

278  7683517380C 

ISOLATE 

-115  45004664900 

33  76265435440 

BIG  WASH  23 

279 

0 

sfAB 

647  37740633100 

2 50000000000 

E 

Eagle  Creak 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03715435069 

647  3774063360C 

ISOLATE 

-115  42576945800 

33  83100579190 

BIG  WASH  31 

Eagle  Creek 

280 

0 

sfAB 

419  86266801900 

2.50000000000 

E 

Eagle  Creak 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02409680142 

419  6626680200C 

ISOLATE 

-115  42797633100 

33.83123924420 

BIG  WASH  31 

Eagle  Creek 

281 

0 

SfAB 

263  53276508000 

2 50000000000 

E 

Eagle  Creek 

CBS 

u renamed 

RISIF 

RIVERINE 

0.01512469956 

263  5327650800C 

ISOLATE 

•115  42759747000 

33  83174236740 

BIG  WASH  31 

282 

u 

SfAB 

1234  34032970000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.07084138715 

1234.3403297000C 

ISOLATE 

-11542961142300 

33,83183461590 
33  8322M52360 

BIG  WASH  31 

283 

0 

sfAB 

1051  54639343000 

2.50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06035045876 

1051  5463934400C 

ISOLATE 

-115  43164563800 

BIG  WASH  31 

284 

0 

sfb 

230  68057180400 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01323924310 

230  6805718060C 

ISOLATE 

• 115  43248374300 

33  83248176660 
33  8321215117b 

BIG  WASH  31 

285 

0 

SfAB 

593  48284402500 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03406122842 

593  48284402600 

ISOLATE 

•115  42929987100 

BIG  WASH  31 

266 

0 

SfAB 

2119  54359032000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.10419061274 

18154172362900C 

ISOLATE 

-115  40313814000 

33  84318332450 

BIG  WASH  31 

Eagle  Creek 

286 

u 

SfAB 

2119  54359032000 

2 50000000000:E 

181001004703-Pinto  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0174544S099 

304  1263540330C 

ISOLATE 

-115  40313814000 

33  84318332450 

BIG  WASH  32 

181001004703-Pinto  Wash 

287 

0 

sfB 

664  35472015600 

2 50000000000 

E 

eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03812871443 

664  3547201550C 

ISOLATE 

-11541045877500 

33  84479112670 

BIG  WASH  31 

268 

u 

sfB 

469  18063627500 

2.50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02692728345 

469  1806362790C 

ISOLATE 

■11541232942500 

33  84473635570 

BIG  WASH  31 

Eagle  Creek 

269 

0 

sfA 

206  17260937500 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01183267960 

206  1726093810C 

ISOLATE 

■115  41813907600 

33  84298944410 

BIG  WASH  31 

290 

u 

afAB 

841  61090562400 

2 SOOOOOOOOOO 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04830181965 
0 04675274562 

841  61090562500 
814  61983967400 

ISOLATE 

•11541831875200 

33  84150429860 

BIG  WASH  31 

291 

0 

SfA 

814  61983967600 

2 SOOOOOOOOOO 

E 

lagle  Creek 

DBS 

unnamed 

RISIF 

RIVERINE 

ISOLATE 

-115  42224733300 

33  84069035610 

292 

0 

SfAB 

553  48014934300 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

RIVERINE 

0.03176538965 
0 01920983264 

553  48014934100 
334  71212389300 

ISOLATE 

ISOLATE 

-115  42053524400 
-115  42166722100 

33  84016024120 
33  83941136800 

BIG  WASH  31 

BIG  WASH  31 

293 

0 

SfAB 

334  71212389400 

2 MOO  0000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

294 

0 

SfAB 

1045  42807903000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05999931563 

1045  4280790300C 

ISOLATE 

-11542140363700 

33  83806619890 

BIG  WASH  31 

295 

u 

sfA 

302  22214574000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01734516447 

302.2221457450C 

ISOLATE 

-115  42440340000 

33.83835133310 

BiGWASH  31 

296 

u 

SfAB 

303  01269384300 

2 50000000000 

E 

Eagle  Creek 

CBS 

ur>named 

RISIF 

RIVERINE 

0 0173905356S 

303  01269384100 

ISOLATE 

-115  42383916300 

33  83780535150 

BIG  WASH  31 

297 

0 

SfA 

308  78796278900 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01772199052 

308  78796278800 

ISOLATE 

-11542516390100 

33  83751512780 

BIGWASH  31 

Eagle  Creek 

296 

0 

subB 

441  09121603500 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02531515244 

441  09121603600 

ISOLATE 

• 11545640495700 

33  69578149380 

BIGWASH  21 

Lake  Tamarisk 

299 

0 

B1 

121  43621989500 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00696946002 

121  4362199010C 

ISOLATE 

•115.45050196501] 

33  77035803080 

BIG  WASH  23 

300 

u 

B1 

252  24406819100 

2 soooooooo'ool 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01447681750 
0 02018178217 

252  24406816600 
35i  M737247900 

ISOLATE 

iSOLATE 

-115  45012394600 
-115  45006903300 

33  75985067120 
33  75939196830 

BIG  WASH  23 

301 

u 

B1 

351  64737248100 

2 50000000000;E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

302 

0 

B1 

181  45738496500 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01041422090^ 

181  457384960001  ISOLATE 

-115  45024348700 

33  75912738270 

BiGWASH  ‘ 23iDragonWash 

303 

0 

B1 

219  42520331700 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.01259327384 

219  42520332300llSOLATE 

-115  45016497200 

33  75602950000 

BIGWASH  23lDraoonWash 

304 

0 

B1 

241  89891922300 

2 SOOOOOOOOOO 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01388308765 

241  69891922300|  ISOLATE 

•115  45032529100 

33  74992358470 

BIGWASH  23 

305 

0 

B1 

103.38413716900 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00593343303 

103  384137168001  ISOLATE 

-115  45110780700 

33  74985863520 

BIGWASH  23 

306 

u 

B1 

164  18358244900 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00942284105 

164  18358245000' ISOLATE 

• 115  45113704400 

33  74892232840 

BIGWASH  23 

Dragon  Wash 

307 

0 

B1 

360  94862778500 

2 50000000000 

E 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.02186344283 

380  94862778400' ISOLATE 

• 115.45049920500 

33  74803135850 

BIGWASH  23 

Dragon  Wash 

308 

0 

B2 

322  43139441600 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01850501575 

322  43139442000 
352  38010002400 

JSOLATE 

Isolate 

-115  45175910600 

33  70533842430 

BIGWASH  21 

309 

u 

subB 

3K  38010062400 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RlSiF  ^ 

RIVERINE 

0 02022383494 

-115  4538871 l6o6 

33  69941327120 
33  69982308010 
33  69960104^ 
33.70032595190 

BIGWASH  21 

310 

0 

subB 

334  37152135200 

2.50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RiSIF  ^ 

RISIF 

RIVERINE 

RIVERINE 

0 01919028474 
0 02555436753 

334  37152134500 
445  25929985300 
454  53262880900 

ISOLATE 

ISOLAtE 

ISOLATE 

•115  45474739300 
-il5  4 544M23400 

BIGWASH  21 

BIGWASH  ' 21 

311 

0 

subB 

445  25929985700 

2 50000000000  E 

Lake  Tamarisk 

CBS 

unnamed 

312 

0 

subB 

454  53262880900 

2 50000000000.E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0.02608658338 

-115  45577370000 

BIGWASH  21 

313 

0 

subB 

408  19956643000 

2 50000000000:E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02342743150 

408  1995664280C 

ISOLATE 

-115  45557571300 

33  70031182640 

BIGWASH  21 

314 

0 

subB 

320  64270087000 

2 sooooooooooIe 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01840235887 

320  6427008720C 

ISOLATE 

•11645513635000 

33  70022746030 

BIGWASH  21 

Lake  Tamarisk 

315 

0 

subB 

94  85464565800 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00544391906 

94  854B4S6562( 

ISOLATE 

-11545518603300 

33  70007138210 

BIGWASH  21 

316 

0 

subB 

599  97121543400 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03443360970 

599.9712154390( 

ISOLATE 

• 115  45S89S2060C 

33  70005267480 

BIGWASH  21 

Lake  Tamarisk 

subB 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0241924043^ 

421  5284529780C 

ISOLATE 

-115  4563184890C 

33  7000951 168C 

BIGWASH  21 

31{ 

c 

subB 

456  8116460450C 

2 5000000000C 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02621738108 

456  61164804100 

ISOLATE 

-1154541419060C 

319 

0 

subB 

465  44772823600 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02671302389'  465  44772823000 

0 0430W08866f  750  34868080600 

ISOLATE 

ISOLAfE 

ISOLAtE 

-11545391^1800 
-115  45458290M0 

33  69611056010 
33  6965940eeM 

BIGWASH  21 

320 

0 

SubB 

750  34868080800 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

[BIGWASH  21 

321 

0 

subB 

303  35862704300 

2 5000000  0000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01741038952 

303  3586270410C 

•115  45464379200 

33  69542649940 

BIGWASH  21 

322 

0 

subB 

146  58168066300 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00841263088 

146  S816606640C 

ISOLATE 

■115  4564697930C 

33  69659255160 

BIGWASH  21 

323 

0 

subB 

446  27632104600 

2.50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0256128513C 

446  2783210420( 

ISOLATE 

-115  4562696710C 

33  69614282410 

BIGWASH  21 

324 

0 

subB 

181  99207920700 

2 SOOOOOOOOOO 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01044490813 

181  9920792070( 

ISOLATE 

•115  45615229300 

33  69559854780 

BIGWASH  21 

325 

0 

subB 

660  69685615000 

2 50000000000 

E 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03906662398 

680  69685614600 

ISOLATE 

-115  45435368100 

33  6992296252C 

BIGWASH  21 

Lake  Tamarisk 

326 

0 

SfAB 

1531  71140454000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08790813846 

1531  71140453000 

ISOLATE 

-1154003978800C 

33  8043002954C 

BIG  WASH  28 

327 

0 

SfAB 

447  08133849700 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02565893816 

447  0813384960( 

ISOLATE 

-115  40063299600 
•115  40203405800 

33  80472816050 
33  80706668660 

BIG  WASH  28 

326 

0 

SfAB 

406  15877255000 

2 50000000000'E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02331030605 

406  15877254900  ISOLAtE 

BIG  WASH  1 28 

329 

0 

SfAB 

275  91879910800 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0158355601C 

275  9187991080( 

ISOLATE 

-115  40243802200 

33  80709931940 
33  80768455400 

BiG  WASH  T 28 

330 

0 

SfAB 

628  15518341200 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03605114668 

628  15518341800 

ISOLATE 

•11540378177500 

BIGWASH  T 28 

331 

0 

SfAB 

181.51524254800 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01041754147 

181  5152425500( 

ISOLATE 

•115  4032536200C 

33  80821909910 

BIG  WASH  2£ 

332 

0 

SfAB 

552  41172864100 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0317040707C 

552  41 172864301 

ISOLATE 

-115  40551846500 

33  80899800570 

BIGWASH  ' 28 

333 

0 

SfAB 

878  76249096200 

2.50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05043402726 

878  76249095500 

ISOLATE 

-11540141229100 

33  8090286501C 

BIGWASH  28 

334 

0 

SfAB 

903  82384748100 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05187235121 

903  82384747700 

ISOLATE 

•115  4009835610C 

33  80839466210 

BIGWASH  28 

335 

0 

SfAB 

529  02437114800 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03036182112 

529  024371 1460( 

ISOLATE 

•11S4054648440C 

33  81111649590 

BIGWASH  I 2£ 

336 

0 

SfAB 

606  09916489100 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03478530561 

606  0991648930C 

ISOLATE 

-115  40604067300 
-115  40679782800 

33  81136091610 

BIG  WASH  28 

337 

1 

sfAB 

676  71681534200 

2 sooooooooot 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03883820106 

676  71M1 534300|  ISOLATE 

33  81125997530 
33  81245363496' 

338 

0 

SfAB 

314  27372019700 

2.50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01803682967 

314  27372020300;iSOLATE 

-11540543039900 

BIGWASH  28 

339 

0 

SfAB 

658.58851466700 

2.50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03779777977 

658  58851466300 

ISOLATE 

•115  40487239300 

33  8093547169C 

340 

0 

SfAB 

379  23743029900 

2.50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02176523360 

379  23743030000 

ISOLATE 

-11540591974800 

33  80964270410 

BIG  WASH  28 

341 

0 

SfAB 

671  12725727000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03851740457 

671  1272572720C 

ISOLATE 

-115  40573203200 

33  81016058750 

BIG  WASH  28 

342 

c 

SfAB 

1818  1917602400( 

2.50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.10434984850 

1818 19176024000 

ISOLATE 

-115  40305939000 

33  80579662630 

BIG  WASH  28 

Upper  Big  Wash 

' RISIF  = RIVERINE  INTERMITTENT  STREAMBEO  INTERMITTENTLY  FLOODED 


Exhibit  C.  Field  Data  Summary 
FID_channe 


0|A1 


^bA 

subA 


subA 

sub^ 

subA 

sobA 

subA 


210  40931472800 


451  83440395400 


449  S239542Q500 


534,68920435000 


432  78496124500 


431  63140670800 


443  63935279300 


211  25582718400 


174  92239828700 


240  26036182900 


299  47777415100 


454 
436 
^6 

3^; 

242.86443852500 


81039093700 

32365006900 


519.60150498400 


199.23283275100 


107  41205957700 


318  90423785300 


233  77544412200 


04716798000 

83056170106 

178870046^ 

95061734000 


96  02651651590 


236  28641435500 


125  71899136100 


200  71040846200 


155  83666729100 


3 54190408900 
2 5147i76240’0 
8 93887970400 


2 50019155900 
i 75883518100 


39  64478183440 


161  31985196700 


346  82725754700 


239  40131121700 


181.71103848000 


29940691000 

43560060^0 

'80390162000 

13806142400 


263  27429093900 


250  94025271400 


315  86916912800 


105  02621105600 


1823  93062642000 


0.87091175000 
0 04932199500 


832  99163404400 


481  98765377200 


1094.29685188000 


1437  19007585000 


504  68972705100 


481  90850980000 


653.80466203700 


711  52820726400 


163  67319433000 


2 50000000000  E 


2 50000000000, E 


2.5000QQOOOOO:E 


Wat^sl^  _ 
-y.P.P®L®'9  Wash 
Gruendikes  Weil 
Gruendikes  Well 


2 SOOOOOOOOOOiE 


Gruendikes  Weil 


2.50000000000;E 


2. SOOOOOOOOOOiE 


Gruendikes  Well 


2 50000000000  E 


Gruendikes  Well 


Gruendikes  Well 


2 50000000000'E 


2 50000000000, E 
2 SOOOOOOOOOOiE" 
2'SOOOQQQOOOO,E~ 

2 sooooooooooll 

2 5d0dQQO0066~E 


Gruendikes  Well 


2 SOOOOOOOOOOIE 


2 50000000000,  E 


2.500QOOOOOOO'E 


2. 50000000000'E 


2 50000000000  E 


2.5QOOOOOOQOQjE 
■ 2 50000000000, E 

'isoQoooooobo'E' 

2.50000000bbbrE 


2.5QOOOOOOOOOIE 


2 SOOOOOOOOOO  E 


2.5oqqooooooo:e 


2.60000000000  E 


2 50000000000  E 


Vegetation 

CBS 

CBS  ■ 

CBS 


CBS 


Waters.Nam 

unnamed 

unnamed 

unnamed 

unnamed 


CBS 


unnamed 


CBS 


CBS 


Gruendil^s  VVell 
Gruendikes  Well 
Gruendikes  Well 
Gruendikes  Well 
Gruendikes  Well 


Gruendikes  Well 


•CBS 

IcBS 

ICBS 

CBS 

CBS 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 
Gruendikes  Well 
Gruendikes  Well 


Gruendikes  Well 


CBS 
CBS  ' 
CBS 
CBS 
CBS 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Welt 


2 50000000000.  E 
'2  5O0OO06dOOO'E 
2 soo^ooodw  E 
~2  50000600bOQlE~ 


2 5000000 OOOOiE 


2 SOOOOOOOOOO,  E 


2.5OOQOO0OQQQIE 


2.50000000000  E 


2.50000000QQQ  E 


2.50000000000E 
2 50000000000’E 


2.5OOO000Q000'E 
' 2i500000QOObb  E 
2 50000000000^ 


2 5000000QOOO  E 


2 SOOOOOOQOOO  E 


2 SOOOOOOOOOOiE 


2 50000000000'E 


2 50000000000, E 


2.50000000000iE 

' 2 sooobbodbbd'E 

■ 2 SOObOQOOOOO’E 
isOOOQOOOOOO'E' 


2. SOOOOOOOOOOiE 


2 5QOOOOOOOOQ.E 


2. SOOOOOOOOOOiE 


Gri^ndil^s  Well 
Gruendikes  Well 
Gruendikes  Well 
Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 


CBS 


unnamed 


unnamed 


unnamed 


unn^^ 

unnamed 

unnamed 

unnamed 

unnamed 


unnamed 


CBS 


unnamed 


unnamed 

unnamed 

unnamed 


i^nnam^_ 

unnamed 

unnamed 


Gruendikes  Well 


Gruendikes  Well 
Gruendikes  Well 


unnamed 


Gruendikes  Well 


Gruendikes  Well 
Gruendikes  Well 


ICBS 

'CBS 

■^BS 


unnamed 


CBS 

CBS" 


unnamed  _ 
unnamed 
uni^rn^  _ 
unnamed 


Gruendikes  Well 


Gruendikes  Well 


unnamed 


Gruendikes  Well 


Gruendikes  Well 


CBS 


Gruendikes  Well 


CBS 


Gruendikes  Well 
Gruendikes  Well 
Gruendikes  Welt 
Gruendikes  Well 


Gruendikes  Well 


CBS 

CBS_ 

DWW 

Dvyw 


CBS 


Gruendikes  Well 


CBS 


2. 50000000000'E 


[Gruendikes  Well 


2 50000000000  E 


Gruendikes  Well 


2 5ooooooqqqq;e 


Gruendikes  Well 


2 50000000000. E 


2 50000000000. E 


Gruendikes  Well 
Gruendikes  Well 


2.5000000000^ 


2.50000000QOOE 


Gruendikes  Well 
Gruendikes  Well 


2 SOOOOOOQOQQlE 


Gruendikes  Well 


Gruendikes  Well 


2 SOOOOOOQOQQlE 


2 5000000QQQQiE 


Gruendikes  Well 


2 5QOOOOOOOOOE 


2 50000000000  E 
'2.500000000bb;E 

^.5qoooob'bbob‘^E_ 

2^oboqo^^E 

2.SOObOOOQQQQ|E 


2.5000QOOOOOOE 


2.50000000000  E 


CBS 

"CBS 

CBS 

CBS 


Gruendikes  Well 


Gruendikes  Well 


Gruendikes  Well 
Gruendikes  Weil 
Gru^dikes  Well 
Gruendikes  Well 
Gruendikes  Well 


Gruendikes  Welt 


Gruendikes  Well 


CBS 

CBS 

CBS 

CBS 

CBS 


RISIF 

RiSIF 

RISIF 

RISIF 

RiSIF 


RISIF 


RtSiF 


RISIF 


innamed 

unnamed 


unnamed 


unnamed 


unnamed 
unnamed 
unnamed  _ 
unnamed 


unnamed 


unnamed 

unnamed 


unnamed 


unnamed 

unnamed 

unnamed 

unnamed 


unnamed 

unnamed 

nnamed 

unnarned 

unnam^ 

unnamed 


unriamed 


Cowardin_C ' 
RISIF 
^IF 
RISIF 


r 

HGM_Code  {ai 
■ RIVERINE ' 1 
RIVERINE 
RIVERINE 


ea awe ILinear_f^ 

0'^2q75833b^  _ 210 

0 02802518471' 
o!02593172658' 


RISIF 


Waters_Typ 
_ 40931472500'^ ISOLATE"  ’ 
8.310818459007so1ATE 
i 83440395500*iSOLATE 


RISIF 


RIVERINE  O 02579912501,  449  52395420800  ISOLATE 


Lat_  nad83 

' 115.40265896300 
115.33326105900 
115.33385655900 


RIVERINE  0 0306^937811  534.6892043540Qi ISOLATE" 


RISIF 


0 02483S43901I  432  78496124600,  ISOLATE 


RISIF 


RIVERINE  0 02477223409.  431  63140670500  ISOLATE 


RISIF 

RiSIF 

RISI^ 

RISIF 

'RiSIF 

RISIF 


RIVERINE  0.02546139536  443.63935279200  ISOLATE 


RIVERINE 

RiVERJN'l 

RIVERINE 

"mVERINE 

RIVERIN^E' 


RIVERINE 


RISIF 


RISIF 


RIVERINE 


RISIF 


RISIF 

RISIF 

RISIF 

RJ^ 

RISIF 

RISIF 

RISIF 

RISIF 

RISIF 

RISIF 


RISIF 

mSJF 

RISIF" 

’RISIF 

RISIF 

RISIF' 


RIVERINE 


RIVERINE 


RIVERINE 

^VERiN'l 

RI^RJNE 

RIVERINE 


0.M642347169' 
'0''OU'0214b8S7l 
d'02443657169^ 
0 Q252625330Q1 
'0  01146035509' 


^2257069700  It 
M^229q6b0’l5 
■^2826q90bbil_S 
■l743'75046bbi; 


244 
"425 
4^ 

199  68522709700 


0.01212441616  211  25582718200ilSOLAT£ 


0 01003916427'  174  922398291001  ISOLATE 


240  26036183000.  ISOLATE 


299  477774 1 500Q|  ISOLATE 


0.02504632252: 


_00252W03529! 

b.02i'2536530TT 


0 01393850083! 


454.71977107600;  ISOLATE 
_436  40712366800'lSQLATE 
8103909400q  ISOLATE 
370.323650b7300'(SOLATE  ’ 
242  8644385240q11^LATE 


519  6015049790QilSOLATE 


0 01143439123;  199  2328327450Q'ISOLATE 


107  41205957500'iSQLATE 


0 01830258482!  318  90423784900'ISQLATE 


233  77544412000  ISOLATE 


0.00631583838; 
'O  Q223731’9569T 
0.00879125746' 
0 01S2634651'8! 


RIVERINE  I 0.0055111637r 


O Q47167977W 
9.83056^169800' 
3 1788J004Md' 
5 950617343001 


ISOLATE 

i'solat'e  ’ 

ISOLATE’" 

iso’late 


RIVERINE 


RIVERINE 

RIVERINE 


RISIF 


RISIF 


RISIF 

RISIF 


RISIF 


RIVERINE 

RIVERINE 


RIVERINE 

RiVERfNE 

RIVERINE 


RISIF 


RISIF 

RISIF’ 

RISIF 

RISIF 


RIVERINE 

RIVERINE 


RISIF 


RISIF 


RISIF 


RISIF 


Rl^ 

RISIF’ 

RISIF 

RISIF' 

rIsi’f 


RISIF 


RIVERII;^ 

r'ive'rine 

riv’erin’e 


RIVERINE 

RIVERINE 


RISIF 


96.02651652050  ISOLATE 


0.01356097419;  236  28641435600  ISOLATE 


12S71899136QOO!lSOUTE 


200  71040846500  ISOLATE 


0.00894379404:  155.83666729700  ISOLATE 


0 01742090818- 


3 54190409200' 
2 51471762200: 


0 03322651973, 

0 0317091476^ 
’0,017892495131’’ 


ISOLATE 

Isolate 


_ 578.93887970400  ISOLATE 
0 ISOLATE  _ 
bllSOLATE 


2 SQ01915700Q  ii 
i~758835180bbllt 


0 00227529740. 


39  64478183370  ISOLATE 


0 00925848554:  161  319851 96700:  ISOLATE 


0 01990514564'  346  82725754800  ISOLATE 


0 01373974467  239  40131 121400, ISOLATE 


181  71103847600  ISOLATE 


q. 0^306439^: 

0 008978^68081 
0.01720637636  ’ 
0 02267780426"^ 


2.29940690700 
6 43560061000; 
9 8b'3901 623001 
5.1380614230bll 


ISOJ^IE 
'ISOLATE 
ISOLATE 
ISOLAtE  ' 


263  27429093300  ISOLATE 


250.94025271400  ISOLATE 


0 018128395841  315  869169126001ISOLATE 


0 0060276751 1|  105  Q2621 106300  ISOLATE 


0 10467921410  1823.93062641000  ISOLATE 


0 067772664821 
0 03386417137' 


1 67Q91174000:ISOLATE _ 

590  Q4932200200IISOLjATE 


0 02766228500 


2.99163404100:1 
1 98765378ibor 


ISOLATE 

ISOLATE 


0 06280399747'  1094.2968518800QilSOLATE 


0.08248336064  1437  190Q7586000:ISOLATE 


0 02896520472  504  68972705100, ISOLATE 


0 02765774276:  481  90650979400.  ISOLATE 


0.03752322441;  653  80466204000  ISOLATE 


0 010100177511 
0.02059774Q4'7t 
0 0173340S646| 
0.0165979888^ 
0.07152375700' 


0.04083610005 


175  985492968001  ISOLATE 
ISOLAtE 
ISO’LAt'E’ 
ISOLATE 
ISOLAtE 


302. 

289 

1246 


^8950299210^ 
.0’29J22468'b^li 
2Q~335ai37baiS 
22994195000' i; 


711  5282Q7264QOISOLATE 


163.67319432700,  ISOLATE 


115  33607354300 


15  33631635900 


115.33848506200 


115  33888796500 


115  34460860400 


5 34555254400 
5 34528702000 
5 34703644900 
5.35341456400 
'5.35326900100 


115  35971623400 


115  36978857300 


15  36041857200 


115.36231030000 


115  36263253800 


5 36343943800 
5 36361380700 


5 36391831900 
5 36416737600 


115  36746863300 


11536707418200 


115  36635935900 


115  31339137800 


115  31352569600 


5 31338652200 
5 31197036900 
5.31166492700 
5 31224252600 


115.31209948500 


115  31155129300 


115  31337866400 


115.31262637000 


115.31269918500 


11531274392800 


5.31342541300 
53127j1^36870q 
5 31364131500 
5~31269645500 


I_nad83 ^d_Wtrw«y^ 

33  8056352 1 500  j BiG  'WASH 
33  71439q5937b|B)G  wash’  ' 
33  7i42768796b"lBIG'WASH 


33  71435650610IBIG  WASH 


FIO_CaLWa  lHU_12_NAME 

^ 28|l)pper  Big  Wash 

16jGruendikes  Well 

is'jGruendikes  Well 


33  71443122260IBIGWASH 


33.71426520220IBIG  WASH 


33  71425467960IB1G  WASH 


33  71429814S50IBIG  WASH 


33  71387242200|8IGWASH 
3q71405267550|BIG  VVASH 
_33  7i4297i836’blBIG  WASH 
33.7142524863’O’IbIG  WASH 
’33  71400152350!bIG  WASH 


33  71463507160IBIG  WASH 


33  71418535260  BIG  WASH 


33  71400786600  BIG  WASH 


33  7144  5021360IBIG  WASH~ 


33  71429474760iBIG  W^H 
33  71429652320iBIG’WASH 
' 33  71426978’36b"[BIG  WASH 
33  7143i56'7570'tBIG  WASH 
33  7~14048529^'BIG  WASH 


16;Gruendlk9s  Well 


IB'Gruendikes  Well 


16|Gruendikes  Well 


16|Gruendikes  Well 


16, Gruendikes  Well 


16|Gruendikes  Well 
ibiGruendikes  Welt 
1 ^Gruendikes  Well 
16iGruendikes  Well 
16iGruendikes  Well 


16;Gruendikes  Well 


16;GfuendikesWell 


16  Gruendikes  Weil 


16lGruendikes  Weil 


33.71424859270|BIG  WASH 


^ , Gr  uendii^  Well 
isfcruendikes  Well 
i SjGruendikes  Well 
16jGruendikes  Weil 
16iGruendikes  Well 


16|Gruendikes  Well 


33  71435339100JBIG  WASH 


33  714092Q3380;6IG  WASH 


16|Gruendikes  Well 


33  7Q3386205S0IBIG  WASH 


16[Gruendtkes  Well 


33  70299476070IBIG  WASH 


^ 

16  Gruendikes  Well 


33.70308561220  BIG  WASH 
33  70446402750  BIG  WASH 
^ 7O354SO47701bIG  WASH 
33  7b27191785'0'BIG  WASH 


16[Gruendikes  Well 


33.702588617S0IBIGWASH 


16‘Groendikes  Well 
16iGruendi^es  Well 
iqlGruendlkes  Well 
isiGruendikes  Well 


33  7051118240QIBIGWASH 


16!Gruendikes  Well 


33  70706719650|BIG  WASH 


16|Gruendikes  Well 


33  70737671490iBIG  WASH 


16'Gruendikes  Well 


33  70638024790, BIG  WASH 


16;Gruend(kesWell 


16iGruendikes  Well 


33  70609533740  BIG  WASH 


33  70610716010 
33,71106895790 
33_,'7079l649^ 
'33  70826724100” 


115  312503898001 


BIG  WASH 
BIG  WASH 
BIG  WASH 
bigw’ash 


33  71029319610iBIG  WASH 


115.31318915900' 


15.30907289100 


115  30845878400 


115  30834026000 


5.30941871500 
5 3087149^00' 
5 32i5b24'qqoo 
5 32105662400 


115.32053432500 


115  31678815300 


115  31655337800 


115.31651589300 


115  31519496800 


5.31434674200 
5 31536643300 
5 31349129000 
5 31373374400 


115.31373095800 


115  31225618700 


115  31364623200 


115  31324353800 


115  30957225700 


5 30924113400 
5.30938278100 
5 3J04632940'0’ 
'5;31087'5264d0 
5 31537811500 


115  31609963000 


115  32082360900 


33  71017528270IBIG  WASH 


33  71612455090'BIGWASH 


33  71609771330|BlG  WASH 


33  7168347273QI8IG  WASH 


33.7J41 5365730[BIG  W-^H  _ 
33l’714736r91_8b|8IG  WASH 
33  69864359560t3IG  w'ASH 
33.69749b3839b|BIG  WASH 


33  6977391936QIBIG  WASH 


33  69801873150  BIG  WASH 


33  69766835350  BIG  WASH 


33  69759495850  BIG  WASH 


33  69958148340  BIG  WASH 


33 . 70034662480|aiGWASH 
"33.69798683400  BIG  WASH 
33  69972479100'BIGWASH 
’'33.699651 1383b’BIG  WASH 


33  69862626890. BIG  WASH 


33  6996Q497780IBIG  WASH 


33  69793272700IBIG  WASH 


33  69774083780IBIG  WASH 


33  699641998S0IBIG  WA^ 


33  69976^57880'BIG  WASH 
33 . 6992090’8 1 90l  B IG  W ASH’ 
33.6992246819b'8JGWA$H’ 
33  6980138164blBIG  WASH 
' 33  70b3128146QiBlG  WASH 


33.70001038510IBIG  WASH 


16|GfuendikesWell 
16|Gruendikes  Well 
_^l^ruendikes  Well 
16,Gruendikes  Well 


16|Gruendtkes  Well 


16:GruendikesWell 


le'Gruendikes  Well 


16|GruendikesWell 


16|Gruendikes  Well 


16lGruendikes  Well 


16;Gru^^kes  Well 
lelCruendikesWell 
iOiGruendikes  W^l 
16|GruendtkesWell 


16;Gruendtkes  Well 


16lGruendikesWell 


16|GruendtkesWell 


16  Gruendikes  Well 


16|Gruendikes  Well 


16iGruendikes  Well 
16^Gruendikes  Well 


16  Gruendikes  Well 
16|Gruendikes  Well 
16, Gruendikes  Well 


16  Gruendikes  Well 


16  Gruendikes  Well 


16, Gruendikes  Well 


16)GruendikesWell 


16|Gruendikes  Well 


16  Gruendikes  Well 
16  Gri^ndikes  Well 
idjCrueni^kes  Well 
16iGruendikes  Well 


33  69896004550|BIG  WASH 


16]GruendikesWell 


■ RISIF  = RIVERINE  INTERMITTENT  STREAMBED  INTERMITTENTLY  FLOODED 


c 


c 
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Exhibit  C Field  Data  Summary 

FlD.channe 

d 

pro)ect_co 

subA 

ength 

350  b063398li0b 

width 

2 sooooooooob 

category 

E 

/Vatershed 

GruendikesWell 

Vegetation 

CBS 

Waters_Nam 

unnamed 

Cowardin_C ' 
RISIF 

HGM  Code 
RIVERINE 

Area  acre 

Linear_fl 

350.00633981300 

Waters_Typ 

ISOLATE' 

Lat.nad83 

-115  32058154600 

Long_nad83 

33  70001852000 

Ld.Wtrway 
BIG  WASH 

FID.CaLWa 

16 

HU.12_NAME 

414 

0 

0 02008759985 

415 

U 

subA 

440  18394247000 

2 50000000000 

E 

GruendikesWeli 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0252630821C 

440  18394247300;ISOLATE 

-115.31948534300 

33  70033752390 

BIG  WASH 

416 

U 

subA 

428  94368064000 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02461797983 

428  94368064100 

ISOLATE 

• 115  31993024200 

33  70037016000 

BIG  WASH 

16 

417 

0 

SubA 

156  03398545600 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00895511854 

156  03398545000 

ISOLATE 

-11531998427400 

33  70146060530 

BIG  WASH 

16 

Gruendikes  Well 

subA 

2 50000000000 

£ 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02906646042 

506  45400643200 

ISOLATE 

-115  31837737400 

33  70154163980 

BIG  WASH 

16 

Gruendikes  Well 

0 

subA 

263  62254233400 

2 50000000000 

E 

Gruer^dikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01512985206 

263  6225423310G 

ISOLATE 

-115  31855532600 

33  70060453330 

BIG  WASH 

16 

420 

0 

SubA 

686  74396099800 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03941368004 

686  74396099400'ISOLATE 

•11531762937000 

33  70128782040 

BIG  WASH 

16 

421 

0 

subA 

276  70567255300 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0,01598072042 

276  7056725540C 

ISOLATE 

-115  31721823100 

33  70171355010 

BIG  WASH 

16 

422 

0 

subA 

239  88568824400 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RfVERINE 

0 01376754409 

239  8856882360C 

ISOLATE 

•115  31695843200 

33  70148894990 
33  '69386M2740 
33  69143869990 

BIG  WASH 
BIG  WASH 
BIG  WASH 

16 

16 

423 

0 

SubA 

992  82601042700 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05698048728 

992  82801043400 

ISOLATE 

•115  31012352800 

424 

0 

subA 

1166  65712307000 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0669569055S 

1166  65712307000 

ISOLATE 

-115  31220522100 

425 

0 

subA 

324  51042858000 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0.01862433589 

324  51042858200 

ISOLATE 

-115  31942932000 

33  69625493260 

BIG  WASH 

426 

0 

subA 

294  80214103600 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01691931480 

294  80214104000 

ISOLATE 

-115  31965575000 

33  69596411500 

BIG  WASH 

16 

427 

0 

subA 

180  42757911600 

2 50000000000 

E 

Gruendikes  Welt 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01035511818 

180  42757911300 

ISOLATE 

-11531925191600 

33  69632121480 

BIG  WASH 

16 

428 

0 

subA 

366  11217916300 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02101194784 

366  11217915800 

ISOLATE 

•115.31823816300 

33  69591365810 

BIG  WASH 

16 

Gruendikes  Well 

U 

subA 

286  06516008500 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RtVERiNE 

0 0164178810S 

286.06516008600 

ISOLATE 

• 115  31786238000 

33  69692930730 

BIG  WASH 

16 

430 

0 

subA 

206  74019323800 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01186525443 

206  74019323500 

ISOLATE 

-115  31800886400 

33  69668871400 

BIG  WASH 

16 

Gruertdikes  Well 

subA 

280  03295161300 

2 50000000000 

E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01607167996 

280  03295161600 

ISOLATE 

-11531693154300 

33  69672786580 

BIG  WASH 

432 

0 

subA 

519  47083460700 

2 50000000000 

E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

6 02981352357 

519  47083460800 

ISOLATE 

-11531636880900 

33  69638102690 

BIG  WASH 

16 

433 

0 

subA 

678  95867090200 

2 50000000000  E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03896686567 

678  95867090400:  ISOLATE 

•11531623921900 

33  69607442030 

BIG  WASH 

434 

0 

SubA 

449  53594961100 

2 MOOOOOOOOO'E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02579981345 

449  535949610001  ISOLATE 

•115  31570251800 
-115  31551833900 

33  69635674980 

435 

0 

subA 

445  59732055600 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

Riverine 

b 02557376725 

445  59732055700 

ISOLATE 

33  69611713580 

BIG  WASH 

16 

436 

subA 

827  38378502800 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04748529526 

8273637850310C 

ISOLATE 

•11531562966100 

33.69555495930 

BIG  WASH 

16 

437 

0 

subA 

485  00845208600 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02783565496 

485  00845208200 

ISOLATE 

■115  31413545000 

33  69621983220 

BIG  WASH 

16 

438 

U 

subA 

613  14209367700 

2 50000000000 

E 

Gruendikes  Weil 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0351895141C 

613  1420936770C 

ISOLATE 

-115  31475950400 

33  69562224990 

BIG  WASH 

16 

439 

U 

subA 

1219  73155564000 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07000295889 

1219  7315556500C 

ISOLATE 

-115  31449583000 

33  69551 1207K 

BIG  WASH 

16 

0 

subA 

243  01950048400 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01394740017 

243  01950048300 

tSOUTE 

-115  31393924300 

33  69544652050 

BIG  WASH 

16 

GruendikesWell 

subA 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

002572841176 

448  2918465780C 

ISOLATE 

-115  31426623000 

33  69510663190 
33  694724960'40 

BIG  WASH 

16 

Gruendikes  Well 

442 

0 

subA 

391.26429401300 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02245548060 

391  26429401400 

ISOLATE 

ISOLATE 

-115  31548443800 
-Ii5  3‘i4e7219100' 

443 

0 

subA 

404  22413351400 

2 50000000000'E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02319927304 

404  2241335180b 

444 

0 

subA 

272  24481323900 

2 60000000000 

E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01562470232 

272  24481323700 

ISOLATE 

-iiS.'31458236700 

33  694476500W 

BIG  WASH 

16 

445 

0 

subA 

350  58887321800 

2 50000000000 

E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02012103267 

350  5888732140C 

ISOLATE 

-115  31425944400 

33  69485781350 

BIG  WASH 

16 

446 

0 

subA 

499  71412408200 

2 50000000000 

E 

GruendikesWell 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0286796444C 

496  7141240800C 

ISOLATE 

•115  31780639900 

33  69211501590 

BIG  WASH 

447 

0 

subA 

231  27856979700 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01327356346 

231  27856979500 

ISOLATE 

•115  31589554200 

33  69319600440 

BIG  WASH 

16 

subA 

240  34888833700 

2 50000000000 

E 

Gruer>dikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01379412812 

240  34888833500:  ISOLATE 

•115  3178179510C 

33  69390664590 

BIG  WASH 

16 

GruendikesWell 

subA 

249  40206091500 

2 50000000000 

E 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01431370873 

249  40206091700  ISOLATE 

•115  3176517290C 

33  69522370370 

BIG  WASH 

16 

450 

u 

subA 

143  92179444200 

2 5000000000C 

E 

Gruendikes  Welt 

CBS 

unnamed 

RISIF 

RISIF 

RIVERINE 

RIVERINE 

0 00825997443 
b 02784788823 

143  92 1 794446001  ISOLATE 

•115  31785295300 
-115  39941785000 
-115  39771392200 
■115  40124668400 

451 

0 

sfAB 

485  22160452600 

2 50000000000  lE 

Upper  Big  Wash 

CBS 

unnamed 

485  22160452300 

ISOLATE 

ISOLATE 

33  80846330580 
33.W733235280 

BIG  WASH 

28 

452 

0 

sfAB 

1071  82033780000 

2 50000000000  E 

Upper  Bta  Wash 

CBS 

unnamed 

RISIF 
RISIF  ■ 

RIVERINE 

RIVERINE 

0 06151402306 

1071  82033780000 

BIG  WASH 
BIG  WASH 
BIG  WASH 

, 28 

28 

1 28 

453 

0 

SfAB 

2650  12357187000 

2 60obooooboo’E 

Upper  Big  Wash 

CBS 

unnamed 

0 15209616459 

2650  12357186000 

ISOLATE 

33  81228433220 

454 

0 

SfAB 

1240  59410686000 

2 sooooooooooIe 

Upper  Sia  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07120030457 

1240  59410685000 

ISOLATE 

■11540144615000 

33  81284493940 

455 

0 

sfAB 

893  33275360900 

2 50000000000, E 

Upper  Bia  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05127024527 

893  33275350900 

ISOLATE 

-115  40049983200 

33  81158285860 

BIG  WASH 

28 

456 

0 

SfAB 

3645  28325824000 

2 sooooooooooIe 

Upper  Bia  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 20921047166 

3645  28325824000 

ISOLATE 

-115  40026156000 

33  81348359070 

BIG  WASH 

457 

0 

SfAB 

1329  69559537000 

2 SOOOOOOOOOOIE 

Upper  Bia  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0763140263( 

1329  69559537000 

ISOLATE 

•116  40448809600 

33  81444933580 

BIG  WASH 

28 

3471  57206203000 

2 SOOOOOOOOOOIE 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 19024082082 

3471  57206202000 

ISOLATE 

-115  3909794030C 

33  80593696150 

BIG  WASH 

28 

459 

0 

SfAB 

1168  13090293000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06704148892 

1168  13090293000 

ISOLATE 

-115  36925493800 

33  8050504515C 

BIG  WASH 

28 

460 

0 

SfAB 

1707  86515281000 

2 50000000000 

E 

E 

Upper  Bio  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 098017972SC 

1707  8651528100C 

ISOLATE 

ISOLATE 

• 115  39481942100 
•115  39850109700 
-115  4bl40204k>0 

33  80661134730 

461 

u 

SfAB 

3611  84725422000 

2 50000000000 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 20729150908 

3611  84725423000 

33  81302709060 
33  8155^99100 
33  80900979520 

BIG  WASH 

28 

462 

u 

SfAB 

3921.08245501000 

2 50000000000 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.2250391675- 

3921  08245500000 
2080  39107991000 

ISOLATE 

BIG  WASH 
BIG  WASH 

463 

0 

SfAB 

2080  39107991000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 11939801882 

ISOLATE 

-115  39713435700 

464 

0 

SfAB 

1375  41584682000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.0789380077^ 

1375  41584682000 

ISOUTE 

-115  39669930400 

33  80983280130 

BIG  WASH 

465 

0 

SfAB 

363  07202504200 

2.50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0208374670C 

363  07202504000 

ISOLATE 

-115  39642329600 

33  81020302550 

BIG  WASH 

466 

0 

SfAB 

3004.96102588000 

7 50000000000 

D 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 51738309674 

3004  96102588000 

ISOLATE 

-11538617495900 

33.80571292700 

BIG  WASH 

28 

467 

0 

SfAB 

2505  18843844000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 14377803251 

2505  18843844000 

ISOUTE 

■115  4033201670C 

33  81704532270 

BIG  WASH 

28 

Upper  Big  Wash 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 34959470423 

6091  33812655000  ISOLATE 

-1153976594390C 

33  8223689232C 

BIG  WASH 

31 

2 5000000000C 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RISIF 

RIVERINE 

0 1521035317{ 

2650  25193770000 
1654224391^00 

ISOUTE 
iSOUTE  ■ 

-11540160166000 
-li'S  39983048100 

33  82322432260 
33  82095909770 

BIG  WASH 
BIG  WASH 

31 

28 

Eagle  Creek 

470 

0 

SfAB 

4701  11822218000 

2 50000000000  E 

Upper  Big  Wash 

CBS 

unnamed 

RIVERINE 

0 09493941643 

470 

0 

SfAB 

4701  11822218000 

2 50000000000'E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0,17486764407 

3046  89383032000 
185  22980109300 

IS'OLATE 

-11539983048100 

33  82095909770 

BIG  WASH 

471 

0 

A1B1 

185  22960109500 

2 moooooooooIe 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0,01063072775 

ISOLATE 

-115  40132005500 

33  79252333570 

BIG  WASH 

28 

472 

0 

A2 

194  99498187200 

2 sooooooooooIe 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 01119117205 

194  99498187700 

ISOLATE 

-115  39856431100 

33  7916927807C 

473 

0 

A2 

528.90722912900 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 03035509605 

528  90722912500 

ISOLATE 

-11539936791400 

33  7920O76238C 

BIG  WASH 

28 

474 

0 

A2 

382  17054925900 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 02193357147 

382  17054926100 

ISOLATE 

-115  39978446300 

33  79309794180 

BIG  WASH 

28 

475 

u 

A2 

429  02780008200 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 02462280763 

429  02780008200 

ISOLATE 

-115  40002008200 

33  79328698100 

BIG  WASH 

476 

0 

A2 

381  63621381900 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 02190290483 

381  63621381700 

ISOUTE 

-115  40010988500 

33  79356410120 

BIG  WASH 

28 

477 

0 

A2 

1231  85920397000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 07069899013 

1231.85920397000 

ISOUTE 

IsoUTE 

-1153990118240C 

33  7932152317C 

28 

28 

Upper  Big  Wash 

478 

u 

SfAB 

1543  14848275000 

2 50000000000 

E 

Upper  Bn  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08856453643 

1543  14848275000 

-115  39180486200 

33  80290906960 

BIG  WASH 
BIG  WASH 

479 

0 

SfAB 

2131  95798765000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 12235755209 

2131  95798765000 

ISOLATE 

-115  39180789800 

33  80372852400 

480 

0 

SfAB 

1566  47860972000 

2 50000000000 

E 

Upper  6k)  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08990350145 

1566  47860972000 

ISOUTE 

-115  39260264100 

33  80849361780 
33  81224049670 

481 

0 

SfAB 

2419.99604988000 

2 50000000000 

E 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13888866218 

2419  99604989000 

ISOUTE 

-11539469791300 

BIG  WASH 

28 

482 

0 

SfAB 

486  93233427600 

2 50000000000 

E 

Upper  Bn  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02794607061 

486  9323342760C 

ISOUTE 

-115  39639572200 

33  81271612590 

BIG  WASH 

26 

SfAB 

926  27166595700 

2 5000000000C 

E 

Upper  Bn  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05316067872 

926.27166595800 

ISOUTE 

-115  39895672200 

33  81361552750 

BIG  WASH 

28 

Upper  Big  Wash 

■ RISIF  = RIVERINE  INTERMITTENT  STREAMBEO  INTERMITTENTLY  FLOODED 


’ RISIF  = RIVERINE  INTERMITTENT  STREAM8ED  INTERMITTENTLY  FLOODED 
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Exhibit  C F«id  Data  Summary 

FIO_channe 

d 

projacLco 

ar>g(h 

width 

category 

/Vatershad 

Vegetation 

Waters.Nam 

Cowardin.C  ' 

HGM.Code 

Area__aCT6  Linear,  ft 

Waters  Typ 

Lat_nad83 

Long.nad83 

Let  Wtrway  FID  Cal  Wa 

HU  12  NAME 

555 

b14 

GruendiKes  Well 

unnamed 

614  29426336400 

ISOLATE 

-115  31138649700 

33  69350945010 

BIG  WASH  16 

556 

0 

BubA 

414  83724580600 

7,50000000000 

D 

GruendikesWell 

DWW 

unnamed 

^ISIF 

RIVERINE 

RIVERINE 

b 07142514563 
0 22140142748 

414  83724580500 

ISOLATE 

-115.31253705500 
•115  31347805000 

33  69207340900 
33  69747492750 

BIG  WASH  ■ 16 

557 

0 

subA 

1285  89949081000 

7 sooodoooooo 

0 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

1265  89949081000 

ISOLATE 

BIG  WASH  ■ 16 

Gruendikes  Well 

558 

U 

«(AB 

5629.23520222000 

7 50000000000 

D 

:agle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 95576966291 

5551  1102022000C 

ISOLATE 

•115  41298807300 

33.83784627860 

BIG  WASH  . 31 

559 

0 

stAB 

5060  13167559000 

7.50000000000 

D 

:aale  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 87123479263 

5060  1316755900C 

ISOLATE 

-115  41083228400 

33  84040172120 

BIG  WASH  31 

560 

0 

sfAB 

801.50997479600 

7 50000000000 

D 

:ao(a  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13800102872 

801  509974798001  ISOLATE 

-115  41350359400 

33  83722117490 

BIG  WASH  31 

561 

0 

sfAB 

505.84557139500 

7 50000000000 

D 

ragle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08709462317 

505  84557139100  ISOLATE 

-115  41320347400 

33  83567921020 

BIG  WASH  31 

562 

0 

SfAB 

1765  51948189000 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 30398062705 

1765  51948190000  ISOLATE 

-115  41563393100 

33  83217977750 

BIG  WASH  31 

563 

0 

SfAB 

1067  08512830000 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1837267782S 

1067  08512829000'  ISOLATE 
i085  75149699000TlSOLATE  ' 

L -11541753096100 
-11541606346600 

33  8323275868C 

564 

0 

SfAB 

1085  75149698000 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 18694068474 

33  83176532540 

BIG  WASH  31 

565 

0 

SfAB 

1197  77355114000 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 20622622850 

1 1 97  773551 1 5000j  ISOLATE 

•115  42029422900 

33  83244349570 

BIG  WASH  31 

Eagle  Creek 

301  50217267400 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0.05191153111 

30  1 50217267500llSOLATE 

-1154234938010C 

33  83261822680 

BIG  WASH  31 

567 

0 

SfAB 

152  50579694900 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02625788515 

152  50579695300 

ISOLATE 

-11542341561400 

33  83270591900 

BIG  WASH  ■ 'yr 

566 

0 

SfAB 

397  47974480600 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06843659518 

397  4797448120C 

ISOLATE 

-115  42870496000 

33.63284514940 

BIG  WASH  31 

569 

0 

SfAB 

1285  67900314000 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 22136346473 

1285  6790031500C 

ISOLATE 

-115  42757561000 

33  8333277226C 

BIG  WASH  31 

570 

0 

SfAB 

772  52116621500 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 13300984267 

772  52116622000 

ISOLATE 

• 115  42382472900 

33  83451602260 

BIG  WASH  31 

571 

u 

SfAB 

2388  05792758000 

7 50000000000 

D 

Eegle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 41116699855 

2388  0579275800C 

ISOLATE 

-115  41677004900 

33  8342634399C 

BIG  WASH  31 

572 

686  26066721400 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1181576283E 

686  2606672060C 

ISOLATE 

-11S4242390850C 

33  8360771502C 

BIG  WASH  31 

573 

0 

sfA 

553  06309347600 

7 SOOOOOOOOOOiD 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

^ b 09522436182 

563  06309347900 

ISOLATE 

•115  43131663700 

33  83614314470 

BIG  WASH  31 

574 

0 

sfA 

479  65723055500 

7 sooooobdobo'D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08258561132'' 

479  6572305530C 

ISOLATE 

•11542570148300 

33  83699211860 

BIG  WASH  31 

575 

0 

SfA 

925  38376821800 

7 ^bboobdobi'D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 15932916119 
6 14687322089 

925  383768213001  ISOLATE 
853  039666955001  ISOLAtE 

•11542631091200 
-115  42376241900 

33  83741484200 
33  8368109349b' 

576 

0 

SfAB 

653  03966695800 

7 500000000001D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

BIG  WASH  ' 31 

577 

0 

SfA 

1980.23720465000 

7 sooooooooooId 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 34094993193 

1980  23720465000!  ISOLATE 

-1154291309560C 

33  84283938310 

BIG  WASH  31 

578 

488  12260365000 

7 SOOOOOOOOOOiD 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08404314801 

488  12260364400  ISOLATE 

•115  4313963000C 

33  84062505720 

BIG  WASH  31 

579 

0 

SfA 

1112  85875675000 

7 5oooooooooo!d 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 19160791266 

1 112  85875674000!  ISOLATE 

-11542451817700 

33  84147079480 

BIG  WASH  31 

580 

0 

SfAB 

6418  48146789000 

15  00000000000IC 

Eagle  Creek 

DWW 

unnamed 

RISIF 

RIVERINE 

2 21022089115 

6418  48146789000  ISOLATE 

-115  380483g790C 

33  80905750670 

BIG  WASH  31 

Eagle  Creek 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 99854018994 

5799  52142314000l  ISOLATE 

-115  4045183520C 

33  8310571 157C 

BIG  WASH  . 31 

Eagle  Creek 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 4741294157S 

2753  7436468800C 

ISOLATE 

ISOLATE 

-115  40939535900 
-11540401191500 
-115  39366580400 
-115  39948262600 

33  63164925240 
33  83393229050 
33  83892440250 
33  82698141530 

BIG  WASH  31 

583 

0 

SfAB 

4584  65857755000 

7 50000000000 

b ^ 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 7893695898C 

4584  65857755000 

BIG  WASH  ' 31 

Eagle  Creek 

584 

0 

SfAB 

3141  07956819000 

7 50000000000 

D 

181001004703-PimoWash 

CBS 

unnamed 

RISIF 

RISIF 

RIVERINE 

RIVERINE 

0 54081948488 
b 89246278430 

3141  079568 19bbbTlSOLATE 
5183  42385122bOOTSOLATE 

585 

0 

SfAB 

5183  42385123000 

7 50000000000 

fo" 

Eagle  Creek 

CBS 

unnamed 

'big  WASH  ■ 31 

586 

0 

SfAB 

2672  71898174000 

7.50000000000 

D 

UDoar  Bio  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 4601788880<l 

2672  718981740001  ISOLATE 

-115  39867658400 

33  80672479950 

BIG  WASH  ' 28 

587 

0 

SfAB 

3298  27114873000 

7 50000000000 

D 

UDOer  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 56788415095  3298  271U873000IISOLATE 

•115  40051200400 

33  80604370700 

BIG  WASH  26 

588 

0 

SfAB 

1732  32324729000 

7 50000000000 

D 

Uoper  Bio  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 29826502192 

1732  32324729000'ISOLATE 

-115  39650132400 

33  80306901040 

big  WASH  , 2fl 

589 

0 

SfAB 

3831  06977869000 

7 50000000000 

D 

Upper  Bk)  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 65961945226 

3831  06977870000. ISOLATE 

-115  40030819500 

33  80516640820 

BIG  WASH  28 

Upper  Big  Wash 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 26699316765 

1550  69631771000  ISOLATE 

-115  4030399340C 

33  6103482584C 

BIG  WASH  1 28 

Upper  Big  Wash 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 15557685802 

903  59039135900'ISOLATE 

-115  4059495460C 

33  8126473534C 

BIG  WASH  I 28 

592 

u 

SfAB 

492  62336513700 

7 50000000000,  D 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08481807251 

492  62336513200  ISOLATE 

-115  40351999300!  33  81137003160 

BIG  WASH  28 

693 

0 

SfAB 

1801.04317540000 

7 50obdoooooo;b 

Upper  Bg  Wash 

CBS 

unnamed 

unnamed 

RISIF 

RIVERINE 

0 31009696M6I  1801  04317540000  ISOLATE 

-115  39822840200 
■-115  38123265600 
• 11540581301900 

33.80713439240:BIGWASH  ' 28 

594 

0 

SfAB 

2369  48172780000 

ISOOOOOOOOOOOiC 

Lower  Big  Wash 

DWW 

RISIF 

RIVERINE 

0 81593723405 

2369  48172780000  ISOLATE 
■ 269  23825762600JSOLAtE 

33  80766288400 
33  80429702060 

BIG  WASH  ■ 27 

BIG  WASH  ! 28 

595 

0 

B1 

269  23825761800 

7 SOOOOOOOOOOID 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04635644932 

0 

265.00002475100 

7 SOOOOOOOOOOiD 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04562672602'  265  00002475000,  ISOLATE 

-115  4056944630C 

33  80461050050 

BIG  WASH  28 

B1 

425  71766330000 

7 50000000000 

D 

Upper  BkJ  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07329849575'  425  71766329100.  ISOLATE 

-115  40663766200 

33  8034169977C 

BIG  WASH  28 

598 

0 

B1 

409  42219905700 

7 50000000000 

D 

Upper  Bk)  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07049280287 

409  4221990500C 

ISOLATE 

-116  40673852300 

33  80332487930 

BIG  WASH  28 

7 50000000000 

D 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 11130328709 

646  44949142000 

ISOLATE 

-1154144625770C 

33  79773031280 

BIG  WASH  28 

B1 

7 50000000000 

D 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 02673147097 

155.2563834160C 

ISOLATE 

-115  4144956570C 

33  7979506397C 

BIG  WASH  28 

0 

B1 

315  87066413800 

7 60000000000 

D 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 0543854793f 

315  8708641360( 

ISOLATE 

•115  41342604800 

33  79795339180 

BIG  WASH  28 

602 

0 

B1 

694  61374605600 

7 50000000000 

Upper  Bio  Wash 

CBS 

Big  Wash 

RISIF 

RISIF 

RIVERINE 

0 119S960306f 

694  61374605900  ISOLATE 
740  77722079100' ISOLATE 

-115  41635465100 
•11641784202300 

33  79625507380 
33  79504140180 

603 

0 

B1 

763  69239789800 

7 SOOOOOOOOOOiD 

Upper  Big  Wash 

CBS 

Big  Wash 

RIVERINE 

0 12754428733 
b 12696687084 

BIG  WASH  28 

604 

0 

B1 

737  42358583700 

7,50000000000 

D 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

737  42358583900 

ISOLATE 

-115  42038511900 

33  79334435370 

BIG  WASH  ' 28 

605 

u 

B1 

837  19305581400 

7 50000000000 

D 

Upper  Big  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 14414480985 

837  1930558180C 

ISOLATE 

-1154226771950C 

33  79186329670 

BIG  WASH  28 

606 

0 

B1 

629  39903790100 

7 50000000000 

D 

Dragon  Wash 

CBS 

Big  Wash 

RISIF 

RIVERINE 

0 10836760295 

629  3990379090C 

ISOLATE 

-115  4504373570C 

33  77922261690 

BIG  WASH  23 

607 

u 

B1 

672  69318476900 

7 50000000000 

D 

Dragon  Wash 

CBS 

Bk)  Wash 

RISIF 

RIVERINE 

0 11582182933 

672  6931847740C 

ISOLATE 

-115  45035723900 

33  77874613900 

BIG  WASH  23 

608 

0 

B1 

411  00105045200 

7 50000000000 

D 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07076464367 

411  00 1050457001  ISOLATE 

-115  45010849100 

33  77209497070 

BIG  WASH  23 

609 

0 

SfAB 

298  70270487400 

7 50000000000 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05142952908 

298  70270487500'  ISOLATE 

-115  41285191200 

33  83078199630 

BIG  WASH  31 

D 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

RIVERINE 

0 03021984831 
0 06554120047 

175  51687897100 
380  66329233600 

ISOLATE 

-115  41853 54350C 

33  8425486729C 

BIG  WASH  31 

611 

0 

61 

380  66329234400 

7 50000000000 

b 

Dragon  Wash 

CBS 

unnamed 

RISIF 

ISOLATE 

-115  45029396900 

612 

0 

B1 

372  86110052000 

7 50000000000 

D 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06419612612 

372  85110052100ilSOLATE 

-115  45014380100 

33  77258092910:BIGWASH  23 

613 

0 

61 

175  93589464600 

7 50000000000 

D 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

b 03029199288 

175  93589464300  ISOLATE 

•115  45011570000 

33  77272602800 

BIG  WASH  23 

614 

0 

B1 

283  56286626300 

7 50000000000 

D 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04882280755 

283  562866257001  ISOLATE 

-115  45015810100 

33  75837623800 

BIG  WASH  23 

615 

0 

B1 

276  42188922800 

7 50000000000 



Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04759330049 

276  42188922600,  ISOLATE 

•115  45016234200 

33  75866238080 

BIG  WASH  23 

0 

7 50000000000'D 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06008767455 

348  98921377800IISOLATE 

-115  45021612000 

33  75711401070 

BIG  WASH  23 

B1 

7 SOOOOOOOOOOiD 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05073456562 

294  6663570930C 

tSOUTE 

-115  45035843200 

33  74926609280 

BIG  WASH  23 

109  20541261800 

7 50000000000,0 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01880256485 

1092054128220C 

ISOUTE 

•115  45111497100 

33  74964006770 

BIG  WASH  23 

619 

B1 

370  94135161300 

7 50000000000'D 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0.0638673126' 

370  9413516170C 

ISOLATE 

•115  45093898600 
-11645172673800 
•115  45480318200 

33  74823635090 
33  70680466690 

620 

B1 

736  03110862200 

7 SOOOOOOOOOOiD 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 12672711925 

736  03110862000  ISOLATE 

621 

0 

subB 

1070  86090260000 

7 SOOOOOOOOOOID 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 18437687711 

1070  86090260000 

ISOLATE 

622 

subB 

348  42337956500 

7 SOOOOOOOOOOiD 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 05999025130 

348  42337956300 

ISOLATE 

-115  45533207400 

33  69690566180 

BIG  WASH  21 

623 

subB 

448  61418711900 

7 50000000000|d 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0772407347C 

448  6141871250C 

ISOLATE 

-115  45303793800 

33  69912395630 

RiaWaQW  ' •)! 

624 

subB 

578  2755664680( 

7 SOOOOOOOOOOiD 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0995653S23S 

578  2755664630( 

ISOLATE 

-115  45346331500 

33  69544845550 

BIG  WASH  21 

625 

SubB 

12531050343700 

7 sooooooooooId 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0.02157549990 

125  31050344100 

ISOLATE 

-115  45411187900 

33  69655587910 

BIG  WASH  21 

Lake  Tamarisk 

’ RISIF  s RIVERINE  INTERMITTENT  STREAMBED  INTERMITTENTLY  FLOODED 


' RISIF  = RIVERINE  INTERMITTENT  STREAMBED  INTERMITTENTLY  FLOODED 


r 


r 
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Exhibit  C Fiald  Data  Summary 

^ 

FID  channe 

d 

project_co 

engih 

width 

category 

Watershed 

Vegetation 

DWW 

Waters.Nam 

unnamed 

Cowardin  C ’ 

RISIF 

RISIF 

HGM.Code 
RIVERINE 
RIVERINE  ■ 

Area acre 

0 04067844511 
0 04127840808 

Linear  ft  Waters  Typ 

Lat.  nad83 

Long.nad83 

33  69428698280 
33  69789562320 

Ld_Wtrway  FID. Cal  Wa 
BIG  WASH  16 

BIG  WASH  16 

HU.12.NAME 
Gruendikes  Well 
Gruendikes  Well 

694 

0 

subA 

118  13020460200 

15  00000000000 

: 

Bruendikes  Well 

118 13020460500 
119.86668905700 

ISOLATE 

695 

0 

access..west 

119  86668905600 

15  00000000000 

c 

Gruendikes  Welt 

DWW 

unnamed 

ISOLATE 

-115  32980253600 

access  west 

Gruendikes  Weil 

CBS 

unnamed 

RISIF 

RIVERINE 

0 04302811358 

124  95364183700  ISOLATE 

-115  3328678560C 

33  69893566140 

BIG  WASH  16 

697 

0 

acceas  west 

117  30695593300 

15  00000000000 

c 

Gruer>dikesWell 

BWW 

unnamed 

RISIF 

RIVERINE 

0 04039495728 

1 1 7 30695592700l  ISOLATE 

-115  3468646410C 

33  70195950030 

BIG  WASH  16 

698 

0 

access  west 

125  39625940300 

15  00000000000 

c 

Gruendikee  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 04318053010 

12  5 39625939700  ISOLATE 

-115,36503267800 

33  70615975400 

BIG  WASH  16 

699 

0 

access  west 

135  73575156000 

15  00000000000 

c 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 04674096128 

136  7357515580C 

ISOLATE 

-115  3997310950C 

33  70943203380 

BIG  WASH  16 

700 

0 

subA 

1290  18092503000 

15  00000000000 

c 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 44427717804 

1290  16092503000 

ISOLATE 

-115  31750234600 

33  69606495740 

BIG  WASH  16 

Gruendikes  Well 

»ubA 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 3166075887C 

919  42843757200 

ISOLATE 

-11S3181287980G 

33  69315954530 

BIG  WASH  16 

Gruendikes  Well 

subA 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 87256316330 

2533  9234262100C 

ISOLATE 

-115  3108827430C 

33  6991060099C 

703 

0 

sfAB 

1575  48710945000 

ISOOOOOOOOOOOiC 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 54252310932 

1575  48710945000: ISOLATE 

-115  43039129700 

33  83281543370 

BIG  WASH  31~ 

704 

0 

sfAB 

1875  63525464000 

15  00000000000 

c 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 64587990862 

1875  63525464000  ISOLATE 

■115  42931801000 

33  83717543850 

705 

0 

SfAB 

1598  33353843000 

15  00000000000 

c 

=agle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 55039033693 

1598  33353643000 

ISOLATE 

-11543001946900 

Eagle  Creek 

706 

0 

SfAB 

3267  41048316000 

15  00000000000 

c 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

1 12514135095 

3267  41048316000 

ISOLATE 

-115  40357701900 

33  81213928880 

BIG  WASH  28 

707 

0 

SfAB 

1912  86964491000 

15  00000000000 

c 

Upper  Big  Wash 

CBS 

unnamed 

RtStF 

RIVERINE 

0 65870166836 

1912  8696449100C 

ISOLATE 

-115  4047433440C 

33  8099532322C 

BIG  WASH  28 

708 

0 

B1 

424  16344857000 

15,00000000000 

c 

Upper  Big  Wash 

DWW 

Big  Wash 

RISIF 

RIVERINE 

0 146061793SS 

424  1634485700C 

ISOLATE 

-11541562047600 

33  79669740160 

BIG  WASH  28 

709 

0 

B1 

430  81668927000 

15  00000000000 

c 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1483528544’ 

430  8166892660C 

ISOLATE 

-115  45020903200 

33  7763602 174C 

710 

0 

B1 

257  34475081900 

15  00000000000 

c 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 08861733844 

257  34475081700 

ISOLATE 

•115  4500345420C 

33  76426975660 

BIG  WASH  23 

Dragon  Wash 

Dragon  Wash 

CBS 

unnamed 

unnamed 

unnamed 

RISIF 

RISIF 

rFsif 

RIVERINE 

0 03691782413 

107  20936128500 

ISOLATE 

-115  45076952200 

33  76433935470 

BIG  WASH  23 

Dragon  Wash 

713 

0 

Bi 

269  90001991500 

1500006006600 

c 

Dragon  Wash 

CBS 

RIVERINE 

6 09294077821 

269  900019914001  ISOLATE 

-115  45004853700 

33  76362871100 

Lake  Tamarisk 

714 

0 

B1 

109  24106470800' 

15  00000000000 

c 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03761744652 

109  24106470100  ISOLATE 

• 11545078277100 

33  76370860140 

BIG  WASH  23 

715 

0 

BI 

107  41541328200 

1560606066600 

c 

Dragon  Wash 

'css 

unnamed 

RISIF 

RIVERINE 

0 03698877868 

107  41541328200jisbLATE 

-115  45079646700 

33  76306733540 

BIG  WASH  ■ 23 

716 

0 

BI 

111572190532000 

15  00000000000 

c 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 38420175803 

1115721905310001  ISOLATE 

-115  45174062700 

33  70935673030 

BIG  WASH  21 

subB 

15  00000000000  c 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0925410611^ 

268  73924 156200|  ISOLATE 

-115.45384566400 

33  69703763810 

BIG  WASH  21 

718 

0 

subB 

416  01290977400 

15  00000000000lc 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0,14325513422 

4 1 6 01 290977400^  ISOLATE 

■115  45370974900 

33  69700057870 

BIG  WASH  21 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

1 64478396319 

4776.4526291 1000!  ISOLATE 

-115  40120837900 

33  8039018791C 

BIG  WASH  26 

A1 

c 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 15593572511 

452  83734570600ilSOLATE 

-115.33454308100 

33  7143070481C 

BIG  WASH  16 

15  00000000000 

c 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 16485110749 
o' 15007996454 

478  72761613800 
435  83221703006 

ISOLATE 

-115  3375389260C 

33  71420941380 

722 

0 

A1 

435  83221702900 

15  00000000000 

c 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

ISOLATE 

-11534670357500 

33  71429561400 

723 

0 

A1 

494  43293572100 

15  OOOOOOOOOOOjC 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 1702592753J 

494  43293572300  ISOLATE 

-115  35951421200 
-115  31124357800 

33  71436468210 
33  70498134770 

724 

0 

A2 

738  89969865300 

1500000000000IC 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 25444204499 

738  89969864500 

ISOLAtE 

BIG  WASH  16 

725 

u 

A1 

266  07853314600 

isooooooooooolc 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 09231354447 

268  078S331500C 

ISOLATE 

-11531283216600 

33  70755456980 

BIG  WASH  16 

726 

0 

A1 

542  38221864800 

15  00000000000lc 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 18677073645 

542  3822186400C 

ISOLATE 

-115  3130234530C 

33  70924044620 

BIG  WASH  16 

727 

u 

A1 

264  09979024100 

isooooooooooolc 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0909434S39n 

264  0997902340C 

ISOLATE 

-115  31362388400 

33  71112071270 

BIG  WASH  16 

728 

0 

A2 

439  63124118000 

ISOOOOOOOOOOOiC 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1513881684S 

439  631241 1800C 

ISOLATE 

-115  30926642800 

33  7126618731C 

BIG  WASH  16 

729 

0 

A1 

470  08960650500 

isooooooooooolc 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 16167656695 

470  08960a5020( 

ISOLATE 

-115  3783607730C 

33  71434645200 

BIG  WASH  16 

subB 

28  OOOOOOOOOOoIb 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

0 53467883605 

832  11^946600 
1865  47887638000 
2089  65816043000 
1887  90031122000 

ISOUTE 
ISOLATE 
ISOLATE 
ISOLATE  ' 

-115  45350670300 
-115  45224411000 
-115  45129575200 
-115  45016066960 
-115  255^02^60 

33  69850299710 
33  69807424810 
33  69833949480 
■33  69894344090 
33  67774003870 

BIG  WASH  21 

Lake  Tamarisk 

732 

0 

subB 

2089  658160420'00 

28  66606606666TB 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

i 34321461185 

733 

0 

subB 

1887  90031122000 
117  13563138200' 

28  06666660066.6 

Lake  Tamarisk 

CBS 

unnamed 

RISIF 

RIVERINE 

1 21352637085 

BIG  WASH  21 

BiGWASH  ■ 13 

Lake  Tamarisk 

734 

0 

access  east 

28  00000000600 

B 

Corn  Springs  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07529379428 

117  13563138300 

ISOLATE 

73  S 

0 

access  east 

116  58247729000 

28  OOOOOOOOOOC 

B 

Corn  Springs  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0749382315C 

116  58247728500 

ISOLATE 

■115  26059523200 

33.67908204930 

BIG  WASH  13 

736 

0 

access  east 

121  6901342440C 

28  00000000000 

b 

Lower  Big  Wash 

DWW 

unnamed 

RISIF 

RIVERINE 

0 0782213902^ 

121  69013423900 

ISOLATE 

-115  2673017880C 

33  6861 566 177C 

BIGWASH  27 

737 

0 

access  east 

216  3719502530C 

28  OOOOOOOOOOC 

B 

Lower  Big  Wash 

DWW 

unnamed 

RISIF 

RIVERINE 

0 13908206168 

216  37195025100 

ISOLATE 

•115  29954684000 

33  68972599540 

BIGWASH  27 

738 

0 

subA 

117  47509730800 

26  00000000000  B 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 07551200011 

1174750973070C 

ISOLATE 

•115.31029452300 

33  6922710707C 

BIGWASH  16 

access  west 

28  OOOOOOOOOOOiB 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 09272061427 

144  2467641990C 

ISOLATE 

•115  339S394050G 

33  7004128997C 

BIGWASH  16 

access  west 

126  81538044200 

28  OOOOOOOOOOOIB 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 081S158SS2C 

126  81538044300 
1761  45465196666 

ISOLATE 

ISOLATE 

-115  37501274300 
-11539697040100' 
” ' -115  3097884500C 
-115  31099502300' 

33  70821198240 

BIGWASH  16 

741 

0 

access  west 

1761  45465190000 

28  OOOOOOOOOOOIB 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

1 13224816927 

33  7l6i0602760 
33  69312962560 
33  69108193470 

BIGWASH  ‘ 16 

BIGWASH  ■ 16 

BIGWASH  16 

742 

subA 

587  62627034100 

28  OOOOOOOOOOOiB 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0 37772120224 

587  62627033500 
864  2l'93664726b 

nSOLAtE 

ISOLATE 

743 

0 

subA 

864  21930048300 

28  OOOOOOOOOOOiB 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 55551286532 

744 

SfAB 

1798  36141254000 

28  OOOOOOOOOOOiB 

Upper  Big  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

1 15597152321 

1798  36141254000 

ISOLATE 

-115  39511687200 

33  8030648977C 

BIG  WASH  28 

745 

BI 

364  67489585600 

28  OOOOOOOOOOoIb 

Dragon  Wash 

DWW 

Big  Wash 

RISIF 

RIVERINE 

0 24726577328 

384  6746958610( 

ISOLATE 

-115  45058372400 

33  7796800802C 

BIGWASH  23 

746 

BI 

251  78928390600 

28  00000000000  B 

Dragon  Wash 

CBS 

unnamed 

RISIF 

RIVERINE 

0 16164802455 

251  7892839020C 

ISOLATE 

-115  45027228800 

33  75314381400 

BIG  WASH  23 

747 

A1 

459  71297084800 

28  OOOOOOOOOOoIb 

Gruendikes  Well 

DWW 

unnamed 

RISIF 

RIVERINE 

0.29549961395 

459  712970839001  ISOLATE 

-115  3371087930C 

33  71426685530 

BIGWASH  16 

28  OOOOOOOOOOoIb 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 50426308445 

784  52039851900,  ISOLATE 

-115  3125971260C 

33  70428790080 

BIG  WASH  16 

255  22665263100 

28  OOOOOOOOOOoIb 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 1640575361; 

255  226652630001  ISOLATE 

-11531271S7910C 

33  70279431560 

BIGWASH  16 

750 

A2 

217  73652396300 

28  00000000000 

B 

Gruendikes  Well 

CBS 

unnamed 

RISIF 

RIVERINE 

0 139959198lr 

217  73652396700  ISOLATE 

-11531016531100 

33  71021933330 

BIGWASH  16 

751 

A2 

285  25615080700 

28  00000000000 

B 

Gruendikes  Well 

CBS 

unnamed 

unnamed 

RISIF 

RISIF 

RIVERINE 

RIVERINE 

0 18336024386 
0 14013451135 

285  2561508100C 

ISOLATE 

-115  30866215800 
-115  40495620600 

33  71767208570 

Gruendikes  Weil 

752 

BI 

406  95062097400 

15  00000000000 

C 

Upper  Bn  Wash 

CBS 

406  95062097200 

ISOLATE 

33  80561364460 

BIG  WASH  28' 

2 50000600000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01874448374 

326  6038846940C 

ISOLATE 

-115  41650054400 

33  8431140656C 

BIGWASH  31 

754 

163  6SS34233400 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0093925242^ 

163  65534233300 

ISOLATE 

•115  41634252900 

33  84316152880 

BIGWASH  31 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 00559853867 

97  5489377601C 

ISOLATE 

•115  41668338300 

33  84323369500 

BIGWASH  31 

756 

sfA 

819  86062540200 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0470535253; 

819  86062539800 

ISOLATE 

•11541824399100 

33  84370550780 

BIGWASH  31 

757 

sfA 

537  90765126200 

2,50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03087165124 

537  90765 12660C 

ISOLATE 

• 115  4176043730C 

33  84378106800 

BIGWASH  31 

550  67885511000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03160461748 

550  6788551 170C 

ISOLATE 

-115  41709124500 

33  8440047475C 

BIGWASH  31 

759 

0 

SfA 

573  15046963700 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RtSiF 

RIVERINE 

0 0328943107C 

573  15046963600 

ISOLATE 

-115  42089467500 

33  84260747360 

760 

0 

SfA 

891  90801607000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 0511884767( 

891  90801807500 

ISOLATE 

-115.42195055600 

33  84344133310 

BIGWASH  31 

761 

0 

sfA 

1162  68935181000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 06672918688 

1162  68935180000 

ISOLATE 

-115  42200421300 

33  84375291060 

762 

0 

sfA 

327.23401392000 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 01878064818 

327  2340 1392400;  ISOLATE 

-11543062215500 

33  84252448630 

BIGWASH  31 

763 

0 

SfA 

596  43731377000 

2.50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 03423079165 

596.437313775001 ISOLATE 

-11543131057800 

33  84286946520 

BIGWASH  31 

764 

1 

SfA 

453  9241402540( 

2 50000000000 

E 

Eagle  Creek 

CBS 

unnamed 

RISIF 

RIVERINE 

0 02605166094 

453  92414024500; ISOLATE 

-115  42903225500 

33  84250107510 

BIGWASH  31 

Eagle  Creek 

RISIF  * RIVERINE  INTERMITTENT  STREAMBED  INTERMITTENTLY  FLOODED 


Exhibit  C Field  Data  Summary 


779j 


s_fe_ 

sfAB 


sfAB 

SfAB 


SfAB 
SfAB  _ 
SfAB 
SfAB  ’ 


SfAB 
SfAB  ■ 


Aj^B2_ 

SfAB 


SfAB 

SfAB 


483  76666205500 


479  32977638100 
2638.7152674^00 


width  Icateqofv 

2 50d000m)000|E'_ 

2 5000000000^ 


220  37604111000 


550.23091376400 


1380  66692531000 


757.63138042200 


363.80477864500 


183  22494831400 
200  55548708900 
_ 635  63960590800 
'240  17788973^ 
877  02341^8900 


942  76459777600 


955  08913455700 


958  26418533500 


21569131377700 


296.52383294700 


864  60716251300 
'1911.60531407000 


2 50000000000'E 


7 5000000000010 


2.50000000000  E 


2 50000000000  E 


Watershed 
Eagle  Creek 
Eagle  Creek  _ 
Eagle  Creek 


^Vegetation 

JCBS 


Waters_Nam 

unnamed 


CBS 


Eagle  Creek 


Eagle  Creek 


2 50000000000'E 


Eagle  Creek 


2 500QOOOOOOO  E 


jEagle  Creek 


2.500QOOOOOOO|E 
2 SOOOOOOOO'OOiE 
2 SQOOOOOOOOOiE  ’ 
■ 2 SQOOOOOOOOOIE 


2 SOOOQOOOOOOlE 


2 SQOOOOOOOOOiE 
2 SQOOOOOOOOOiE 


2SQOOOOOOQOQ.E 


2 50000000000, E 


2 50000000000  E 
' 2 50000000000  E 
'2  SQOOOOOOOOOIE 


Eagle  Creek 


1669  979344700001  2 SOOOQQQOOOOiE 


2229  01355547000 


1914  97221705000 


660  10523099200 


829  37594953600 


2266  61721185000 


4304.26021822000 


_ 3367.26608047000 
'4337  17828020000 
2185  21955016000 
1218  79799749000 


788  77894832000 


688  12094943100 


1506  24626422000 


2562.99238775000 


2296.48314321000 


1350  20752637000 
_J335  08791124000 
220r353708150do' 


1504  79698378000 


3873.77653714000 


3973  84016026000 


2005.95785028000 


1205  18090220000 


1195  15916270000 


83  85718212600 


260.98240440500 


7102.18929242000 
1197  82939321000 
1450.27689897000 


1450  27689897000 


1448  33925979000 


3147  53551906000 


2537  295S0715000 


1792  22001562000 


5629.23520222000 


746,27520572300 


154  53922610500 
345  41^0849300 


763  69239789800 


660  10523099200 


829  37594953600 


2.5OOO0Q0OOOQIE 


Eagle  Creek  _ 


2 SOOOOQOOOOO  E 


Upper  Big  Wash 


2.50000000000iE 


Eagle  Creek 


250000000000  E 


2 SOOOQQOQQOOiE 


2 SOOOOOOOOOOiE 


Eagle  Creek 


2.50oooqooooq;e 

2 50000000000:E  ■ 

2 sooooooodoaE  ’ 


Eagle  Creek 


2.5OO0Q0000OO,E 


2 SOOOOQOOOOOiE 


Eagle  Creek  _ 
Eagle  Creek  _ 
Eagle  Cre^_ 
Eagle  Creek 


2 SOOOOOOOOQQIE 


2 SOOOOOOOOOO'E 


Eagle  Creek 


2. SQOOOOOOOOOIE 


Eagle  Creek 


2.50000000000  E 


_ 2. 50000000000, £ 

2 5000000000^  ’ 
2 50000000000  E 


Eagle  Creek 


2 50000000000  E 


2. SQOOOOOOOOOiE 
~2  5000000000o!e 


2 SOOOOOOQQOOIE 


2.5000Q0Q000QiE 


2 SOOOQQOOOOOjE 


2 50000000000, E 


2 5OOOQOO000Q-E 
SOOOOOOOQQQ^D 
7 SOdodOOQOOQID 
7 SOOOOOOOOOd'D  ' 


7SOQOOOOOOOOiD 


15  000000000001c 


2 500000000QOE 


2.500O0QOQOOO  E 


2. 5000000  OOOOiE 


7.50000000000:0 


2 50QOOOOOOOOIE 


2JOOOOOOOOOO;E 

'2.5QOQOOOOQOQ'e 


7 5000000QOOO!Q 


2 5OOO0QQOOO0  E 


2.50000000000  E 


RISIF  = RIVERINE  INTERMITTENT  STREAMBED  INTERMITTENTLV  FLOODED 

III  I 


Eagle  Creek 


Eagle  Cre^ 

Eagie^eek 

Eagle  Creek 

Eagle  Creek 
Eagle  Creek 


CBS 
CBS  ■ 
CBS 
CBS 


Eagle  Creek 


un^am^  _ 

unnamed 

unnamed 

unnamed 

unnamed 


unnamed 


Eagle  Creek 


Eagle  Creek 


unnamed 


Eagle  Creek 


unnamed 


Eagle  Creek 


Eagle  Creek 


unnamed 


CBS 

CBS 


CBS 

CBS 


unnamed 

unnamed 

unnamed 

unnamed 


unnamed 


Eagle  Creek 


nnamed 

unnamed 


Eagle  Creek 


Eagle  Creek 


Eagle  Creek 
'upper  Big  Wash 


Upper  Big  Wash 


Upper  Big  Wash 


Eagle  Creek 


Eagle  Creek 


Upper  Big  Wash 


CBS 

CBS 


Lower  Big  Wash 


Eagle  Creek 


Eagle  Creek 


181001004702-PtntoWash 


1 8 1 001 004702-Pinto  Wash 


Eagle  Creek 


Upper  Big  Wash 


Eagle  Creek 


Eagle  Creek 


CBS 

CSS 

CBS 

CBS 


unnamed 

unnamed 


unnamed 


innamed 


unnamed 

unnamed 

unnam^_ 

unnamed 

unnamed 


innamed 


unnamed 


unnamed 

unnamed 


unnamed 
Big  Wash 
Big  Wash 
unnamed 


unnamed 


Cowardin.C 

'RisiF 

RiSIF 


HGM_Code 

RIVERINE 

RIVERINE 


RISIF 


RISIF 


RIVERINE 


RISIF 

RISIF 

RISIF 

RisiF  ■ 

RISIF 

'RISIF' 

RISIF 


RIVERINE 


RIVERINE 
RIVERINE ' 

riverinI 

RIVjRINE 

RIVERiNE 


RIVERINE 


RISIF 


RISIF 


RISIF 


RISIF 

RISIF 

RISIF 

RISIF' 

RISIF 


RISIF 


RISIF 

RISIF 


RISIF 


RISIF 


R1SIF_ 
RISIF  ■ 
RISIF  ' 
RISIF 


RlSiF 


Area acre  Linear_ft 

0 02776438602:  ' 483  76666205600' 

479  32977638500; 
2633  71 526748000; 


RIVERINE 


RIVERINE 

RIVERINE 


^VERINE ' 
RIVERINE' 


RIVERINE 


RIVERINE 


RIVERINE 

RIVERINE' 

RIVERINE 

RIVERiNE 


RISIF 

RISIF 

RISIF 

RISIF 


.RIVERINE 


RIVERINE 


RtSlF 


RISIF 

RIS]F_ 

RISIF 

RISIF 

RISIF 


RIVERINE 

RIVERINE 


RISIF 

RISIF 

RISIF 


RIVERINE 


RIVERINE 


RISIF 

R!SIF_ 

RISIF 


RISIF 

RISIF 


RIVERINE 

RIVERINE 

RIVERINE 

RIVERINE 


0 027509743821 
"O  15144141801'' 


Waters.Typ  | 
ISOLATE  I 
]§OLAT^  " 

isolate  i 


0.03794353325  220  376041 1QSQ0  ISOLATE 


0 03157890919]  550.230913769Q0!isOLATE 


0.07923937817;  1380  666925300001  ISOLATE 


0 02087952127 


0 01051566508 


757  63138042300.  ISOLATE 


363.80477e64400>  ISOLATE 


0 01151030114j 
0.036480693641 


0 05033421806^ 


183  22494831500 
' 200  K5^7q8700- 
' '635'639605'9lio6’ 
240  1 7788973500' 
"877  0234iMM00" 


ISOLATE  _ 

ISOLATE 

ISOLATE 

ISOLATE 

ISOLATE" 


942  764^77400- ISOLATE 


115  43194015900 
115 '432^205500 
115  40677717900' 
115.46701848400 
115.41165361400 


0 05481457384;  955  089134559Q0:ISOLATE 


115.39788473000 


958.26418533000:  ISOLATE 


21569131377600' ISOLATE 


0 01701812632;  296  523832946001  ISOLATE 


115  41120027200 


0 04962162319, 


0.1Q971104879I 


864  60716250800; 
' 1911  6053140600'0' 


0 09S64362630 
0 127927775^ 


ISOLATE 

'isolate 

1669  97934470000  isolate  _ 
2229  01355546000  isolate  ' 


0 10990428243.  1914  9722170K)00;ISOLATE 


1 15  40726492700 
l'l5  39611581500 


647  316432461001  ISOLATE 


0 04686565375:  816  S871510090Q;|SOLATE 


0 13009740656;  2266  81721185000;  ISOLATE 


0 24703054512(  4304  2602182tOOQilSOLATE 


_0  19325459599 
0.24891978i92ll 


336^7  268080470001 
4337  i78280'2io60^ 
' 2185.21955016000'; 
"1218  79799749000: 


ISOLATE 

iso’late  _ 

ISOLAtE  _ 
ISOLATE 


0 04526968253!  788  7789483230Q'ISOLATE 


0 03949270830-  6S8  1209494300QHSOLATE 


1506  24626422Q00I  ISOLATE 


0 14709552271!  2562  99238774000ilSOLATE 


0.13179999674;  2296.48314322000ISOLATE 


0 07749124922'  1350  20752636000  ISOLATE 

0.13401S6QS56i  2335.0879ir24OQ0'ISOLATE 


0 12634031842: 
0 086363578041 


2201  35370815000-iSOLATE 


1504.79898378000.  ISOLATE  " 


0.22232418142:  ' 3873  776537140'QQ,  ISOLATE 


0 228067043171  3973  84Q16027000i|SOLAT£ 


0 1151261392S:  2005  95785Q28QOO|ISOUTE 


0.06916786629I  1205 18090219000ilSOLATE 


0.06859269758!  1195 15916270000ilSOLATE 


0,00481274002: 


0^4978329001 
J 22^82873492'^  " 
0.2’0623784319i 
'6.'2449375Q082" 


83  B5718212690I  ISOLATE 


RIVERINE  i 0.00476582200' 


_260.98240440900: 
_7'l02  18929242^61 
1197  82939322000- 
U225970047700g 


ISOLATE 

i^OI^E 

ISOLATE 

isolate  ' 


27  679894195SQilS0LATE 


RIVERINE  I 0 49873941453  1448  33925979000HSQLATE 


107  17768591000:iSOLATE 


0 00448375804; 


107  17768591000, ISOLATE 


78.12500000210;  ISOLATE 


RIVERINE 

RIVERINE 


0 00514757575= 
0 00514757575! 


78  1250000Q210IISOLATE 


89  69135987900; 
89  6913598790Q 
' 22.91517711220: 


ISOLATE  _ 
ISOLAtE 


0 00394545060; 


22  9151771 1220:ISOLATE 


12.78879853170'ISOLATE 


0 00073397604; 


12  78879853170:iSOLATE 


1 15  42710895700 
115  42841872300 


115  42709193900 


115  432553302Q0 


15  42844061900 


15  42958600700 


115  42979807500 


15,43166438100 


115  40602705900 


15  40037894300 


M5  41Q437S8400 
115  40976265000 


15  40287721800 
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Exhibit  D 

Maps  of  Potential  Jurisdictional  Areas 

Index  Map  and  Location  of  Transects  Used  for  Field  Sampling 

Solar  Farm  Area  A Alternative 

Solar  Farm  Area  B Alternative 

Solar  Farm  Area  C Alternative 

Gen-Tic  A1  (overhead  transmission  line  corridor) 

Gen-Tic  A2  (overhead  transmission  line  corridor) 

Gen-Tie  B1  (overhead  transmission  line  corridor) 

Gen-Tic  B2  (overhead  transmission  line  corridor) 

Redbluff  Substation  A 
Redbluff  Substation  B 
Redbluff  Substation  A - Access  Road  A 
Redbluff  Substation  A - Access  Road  B 
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Exhibit  E 

Hydrology  Maps  for  CWA  Jurisdictional  Analysis 
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1.0  Introduction 

Desert  Sunlight  Holdings,  LLC  (Sunlight  or  Applicant),  a wholly  owned  subsidiary  of  First  Solar 
Development,  Inc.  (First  Solar),  proposes  to  develop  a 550-megawatt  (MW)  alternating  current 
(AC)  solar  photovoltaic  (PV)  energy-generating  project  known  as  the  Desert  Sunlight  Solar  Farm 
Project  (DSSF  or  Project).  The  Project  consists  of  three  main  components:  a PV-  generating  solar 
facility  (Solar  Farm),  a 220-kilovolt  (kV)  generation  interconnection  (Gen-Tie  Line)  transmission, 
and  a 500-  to  220-  (500/220)  kilovolt  (kV)  substation  (referred  to  here  as  the  Red  Bluff 
Substation).  The  Solar  Farm  and  most  of  the  corridor  for  the  Project's  Gen-Tie  Line  would  be 
located  on  lands  administered  by  the  U.S.  Department  of  Interior,  Bureau  of  Land  Management 
(BLM),  Palm  Springs-South  Coast  Field  Office.  In  addition,  the  Project  includes  development  of 
Red  Bluff  Substation,  where  the  Project  would  interconnect  with  the  Southern  California  Edison 
(SCE)  regional  transmission  system.  While  the  substation  is  included  as  part  of  the  Project  for 
planning  and  environmental  review  purposes,  it  would  be  constructed  and  operated  by  SCE. 

1.1  Purpose  of  Integrated  Weed  Management  Plan 

The  Integrated  Weed  Management  Plan  (IWMP)  is  intended  to  reduce  and/or  eliminate  the 
propagation  and  further  spread  of  noxious  and  invasive  weeds  in  the  Colorado  Desert  due  to  the 
construction  and  operation  of  the  Solar  Farm  and  Gen-Tie  Line;  and  by  SCE  in  the  construction 
and  operation  of  their  Project  components  (Red  Bluff  substation,  access  road,  distribution  line 
and  telecommunications  site).  While  the  IWMP  specifically  describes  a proposed  project 
configuration,  it  is  intended  to  be  adaptable  to  any  project  configuration  selected.  The 
objectives  of  this  plan  are  as  follows: 

♦ Identify  weed  species  currently  present  at  the  Project  components. 

♦ Identify  weeds  not  seen  on  the  Project  components  that  may  have  the  potential  to  be 
present  in  the  Project  area  and  have  the  potential  to  invade  the  Project  site  due  to 
construction  activities. 

♦ Identify  construction  activities  that  may  increase  the  presence  of  weeds  or  introduce 
new  weed  species  on  and  adjacent  to  the  Project  components. 

♦ Specify  steps  that  will  be  taken  to  ensure  that  the  presence  of  weed  populations  on  and 
adjacent  to  the  Project  components  will  not  increase  because  of  construction  activities. 
These  steps  will  be  intended  to  (1)  prevent  weeds  not  currently  found  on  the  Project 
site  from  becoming  established  there,  and  (2)  prevent  weeds  already  present  on  the  site 
from  spreading  to  other  areas. 

Additionally,  the  IWMP  will  be  consistent  with  applicable  federal  and  state  laws,  regulations  and 
weed  management  guidelines  established  by  the  BLM  and  other  regulatory  agencies.  These 
legal  authorities  include,  but  are  not  limited  to,  the  Federal  Noxious  Weed  Act  of  1974,  including 
the  1988  and  1991  amendments;  the  federal  Plant  Protection  Act  of  2000;  Section  403  of  the 
California  Food  and  Agriculture  Code;  and  the  Northern  and  Eastern  Colorado  Desert 
Coordinated  Management  Plan  (NECO  Plan,  BLM  and  CDFG  2002). 
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1.2  Project  Location  and  Description 

This  discussion  provides  a brief  summary  of  project  locations  and  project  description  for  the 
Sunlight  and  SCE  project  components  of  the  Proposed  Action.  Complete  details  of  project 
locations  and  description  are  found  in  the  Desert  Sunlight  Solar  Farm  Environmental  Impact 
Statement  (BLM  2010). 

1.2.1  Sunlight  Project  Components 

Sunlight's  Proposed  Action  consists  of  two  main  components: 

1.  Solar  Farm  Site  (the  main  photovoltaic  [PV]  generating  facility), 

2.  220-kilovolt  (kV)  transmission  line  (Gen-Tie  Line), 

Location 

The  region  of  the  Proposed  Action  is  a largely  vacant,  undeveloped,  and  relatively  flat  land  area 
located  in  the  Chuckwalla  Valley  of  the  Sonora  Desert  in  eastern  Riverside  County.  The  Solar 
Farm  site  is  approximately  ten  kilometers  (six  miles)  north  of  the  rural  community  of  Desert 
Center  and  six  kilometers  (four  miles)  north  of  Lake  Tamarisk,  between  the  cities  of  Coachella 
(to  the  west)  and  Blythe  (to  the  east)  (Figure  1).  The  project  area  contains  existing  transmission 
lines,  telephone  lines  and  pipelines,  as  well  as  dirt  roads.  Joshua  Tree  National  Park  is  located  to 
the  north,  east,  and  west  of  the  area;  at  its  closest  point,  the  Solar  Farm  site  is  approximately  2.6 
kilometers  (1.4  miles)  southwest  of  the  national  park  boundary.  The  inactive  Eagle  Mountain 
Mine  is  located  approximately  1.6  kilometers  (1.0  mile)  to  the  west  of  the  Solar  Farm  site. 

The  Sunlight  components  of  the  Proposed  Action  cover  an  area  of  approximately  1,812  hectares 
(7.0  square  miles  or  4,478  acres  - Table  1 and  Figure  2).  The  Solar  Farm  Site  is  not  located  within 
the  boundaries  of  an  Area  of  Critical  Environmental  Concern  (ACEC),  Desert  Wildlife 
Management  Area  (DWMA),  Critical  Habitat  Unit  (CHU),  or  Wilderness  Area  (Figure  2).  The 
proposed  Gen-Tie  Line  crosses  small  portions  of  the  Chuckwalla  DWMA  and  CHU.  Elevations  at 
the  Solar  Farm  site  range  from  approximately  190  to  270  meters  (620  to  880  feet)  above  mean 
sea  level  (amsi).  Elevations  within  the  Gen-Tie  Line  range  from  approximately  210  to  250  meters 
(690  to  830  feet)  amsI. 


Table  1.  Sunlight  Components  of  the  Proposed  Action  (also  shown  on  Figure  2) 


Area 

Acres 

Solar  Farm  Site 

4,244 

Gen-Tie  Line 

105 

Total 

4,349 
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Project  Description  - Sunlight  Components 

The  Solar  Farm  site,  where  the  power  would  be  generated,  would  consist  of  several 
components: 

1.  Main  generation  area,  which  includes  PV  arrays,  combining  switchgear,  overhead  lines, 
and  access  corridors; 

2.  Operations  and  Maintenance  Facility; 

3.  Solar  Energy  Visitor's  Center; 

4.  On-site  substation  (where  the  voltage  of  the  Solar  Farm-generated  electricity  would  be 
stepped  up  to  220  kV,  which  is  the  voltage  of  the  Gen-Tie  Line);  and 

5.  Site  security  and  fencing  (including  desert  tortoise  exclusion  fencing). 

The  Gen-Tie  would  transmit  the  electricity  generated  at  the  Solar  Farm  to  the  regional 
transmission  system,  via  the  Red  Bluff  Substation  where  the  power  generated  at  the  Solar  Farm 
would  feed  into  SCE's  existing  Devers  Palo  Verde  1 (DPVl)  500-kV  transmission  line.  Sunlight 
plans  to  use  steel  monopoles  for  the  transmission  line.  Poles  are  expected  to  be  40  meters  (135 
feet)  tall  and  spaced  approximately  275  to  335  meters  (900  to  1,100  feet)  apart. 

1.2.2  SCE  Project  Components 

The  SCE  project  components  of  the  Proposed  Action  consists  of  five  components  (Figure  2): 

1.  500/220-kV  substation  (Red  Bluff  Substation); 

2.  Loop  in  area  east  of  the  substation; 

3.  Access  road  from  the  1-10  exit  at  Corn  Springs  Road,  running  south  of,  and  parallel  to  I- 
10; 

4.  Distribution  line  from  the  Red  Bluff  substation  to  existing  distribution  lines;  and 

5.  Telecommunications  site  north  of  1-10  along  Flighway  177  (Rice  Road). 

Location 

The  majority  of  SCE  project  components  (except  the  telecommunications  site)  are  found  south 
of  Interstate  10  (1-10)  in  a rocky,  undeveloped,  and  relatively  flat  land  area  located  in  the 
Chuckwalla  Valley  between  1-10  and  the  Chuckwalla  Wilderness  (Figure  2).  The  area  of  SCE 
project  components  supports  existing  transmission  lines  including  the  DPV  I line,  telephone  lines 
and  pipelines,  as  well  as  dirt  roads.  The  telecommunications  site  is  a small  largely  vacant, 
undeveloped,  and  relatively  flat  land  area  located  in  the  Chuckwalla  Valley. 

The  SCE  project  components  (excluding  the  telecommunications  site)  of  the  Proposed  Action 
cover  an  area  of  approximately  152  acres  (Table  2 and  Figure  2)  within  the  SBBM.  The  Red  Bluff 
substation,  distribution  line  and  access  road  are  not  located  within  the  boundaries  of  a 
Wilderness  Area  and  are  within  the  Chuckwalla  DWMA  and  CFIU.  The  telecommunications  site  is 
not  within  an  ACEC,  Wilderness  Area,  DWMA,  or  CFIU  (Figure  2).  Elevations  within  the  Red  Bluff 
Substation,  distribution  line  and  access  road  range  from  approximately  230  to  280  meters  (765 
to  930  feet)  amsi.  The  elevation  of  the  telecommunications  site  is  approximately  190  meters 
(620  feet)  amsI. 
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Table  2.  SCE  Components  of  the  Proposed  Action  (also  shown  on  Figure  2) 


Area 

Acres 

Red  Bluff  substation 

72 

Access  road,  drainage,  transmission  loop-in  and  distribution  system 

80 

Telecommunications  site 

0.2 

Total 

152 

Project  Description  - SCE  Components 

Red  Bluff  Substation  would  consist  of  a 500/220-kV  substation  which,  together  with  its 
associated  components,  will  require  approximately  152  acres  of  land.  It  would  interconnect  the 
power  from  the  Solar  Farm  Site  (via  the  Gen-Tie  Line)  to  SCE's  DPVl  transmission  line,  which 
passes  near  the  substation  site.  Substation  features  include; 

1.  Transmission  lines  to  connect  the  substation  to  the  DPVl  line; 

2.  Connection  of  the  DSSF  interconnection  line  into  the  substation; 

3.  Modification  of  some  existing  220  kV  structures  (towers)  near  the  substation; 

4.  Re-direction  of  drainage  features  to  pass  the  boundaries  of  the  substation  fence; 

5.  Upgrade  of  an  electric  distribution  line  for  substation  light  and  power;  and 

6.  Installation  of  telecommunications  facilities  associated  with  the  substation. 


2.0  Weeds 


2.1  Definitions 

Weeds  are  defined  for  this  document  as  species  of  non-native  plants  that  are  included  on  the 
weed  lists  of  the  California  Department  of  Food  and  Agriculture  (CDFA,  2007),  the  California 
Invasive  Plant  Council  (Cal-IPC  2006),  or  those  weeds  of  special  concern  identified  by  BLM.  The 
Mojave  Weed  Management  Plan  website  (http://www.mojavewma.org/)  was  also  consulted  to 
assemble  a list  of  target  weeds  for  the  Project.  Weeds  can  be  toxic  (containing  chemicals  which 
are  poisonous  to  one  or  more  species),  or  non-toxic,  native  (part  of  the  evolved  natural 
community  or  introduced  from  elsewhere)  or  non-native,  invasive  (pushing  out  native 
vegetation  or  simply  existing  in  place  of  a native  species)  or  non-invasive,  and/or  noxious 
(aggressively  invasive)  or  not  noxious.  Weeds  can  also  be  nonnative  species  that  are  not  toxic, 
invasive,  or  noxious,  but  are  undesirable  within  a native  ecosystem. 

The  California  Invasive  Plant  Council  (Cal-IPC)  has  created  three  categories  (Cal-IPC  2006)  for 
invasive  species  based  on  their  ability  to  cause  harm  to  native  ecologies.  These  categories, 
which  have  been  generally  accepted  in  California  as  a reliable  measure  of  potential  harmfulness, 
are: 

High  - Species  that  have  "severe  ecological  impacts  on  physical  processes,  plant  and  animal 
communities,  and  vegetation  structure."  (Cal-IPC  2006)  Their  ability  to  reproduce  and  disperse 
is  high  and  most  are  fairly  widely  distributed. 

Moderate  - Species  that  have  "substantial  and  apparent— but  generally  not  severe— ecological 
impacts  on  physical  processes,  plant  and  animal  communities,  and  vegetation  structure."  (Cal- 
IPC  2006)  reproduction  and  dispersion  is  moderate  to  high  for  moderate  species  but  generally 
require  disturbance  to  become  established  in  an  area. 

Limited  - Species  that  are  "invasive  but  their  ecological  impacts  are  minor  on  a statewide  level 
or  there  was  not  enough  information  to  justify  a higher  score."  (Cal-IPC  2006).  Their  ability  to 
reproduce,  disperse,  and  invade  is  low  to  moderate  overall  and  they  may  be  a problem  only 
locally  at  most. 

It  is  important  to  note  that  these  categories  of  harm  for  invasive  species  are  based  upon 
statewide  cumulative  trends.  The  actual  harm  caused  by  invasive  species  may  be  more  or  less 
severe  at  local  levels. 

2.2  Weed  Identification  and  Risk  Assessment 

Currently,  weed  occurrence  on  the  Project  site  is  low  to  moderate.  Disturbance  and  moisture 
(e.g.,  applying  water  for  dust  control)  from  the  proposed  Project  would  create  conditions 
favorable  for  a greater  presence  of  weeds  on  the  Project  site. 
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2.2.1  Solar  Farm  and  Gen-Tie  Line  Corridor 

Six  non-native  weed  species  are  known  to  occur  on  the  Applicant's  Project  components.  These 
species  are  identified  below  on  Table  3. 


Table  3.  Weeds  with  potential  to  be  found  within  the  Sunlight  Components 


Common  Name 
Scientific  Name 

Project  Components  where  weed  was  found 

Asian  mustard 

Throughout  Solar  Farm  site  and  all  Gen-Tie  Line 

Brassica  tournifortii 

alternatives 

Red  brome 

Throughout  Solar  Farm  site  but  predominately  in 

Bromus  rubens 

southern  half  and  all  Gen-Tie  Line  alternatives 

Bermuda  grass 

Gen-Tie  Line  alternatives  B-1  and  B-2  (not  found 

Cynodon  dactylon 

on  the  Proposed  Action) 

Prickley  lettuce 
Lactuca  serriola 

Throughout  Solar  Farm  site 

Mediterranean  grass 
Schismus  spp. 

Throughout  Solar  Farm  site 

Athel 

Gen-Tie  alternative  A-2  (not  found  on  the 

Tamarix  aphylla 

Proposed  Action) 

Consistent  with  BLM  guidelines  for  weed  management,  a weed  risk  assessment  was  conducted 
for  each  component  that  involves  soil  disturbance  and/or  alteration  of  site  vegetation.  The  Cal- 
IPC  rating  for  risk  of  spread  and  consequence  of  spread  follows  plant  identification. 

1.  Asian  mustard  (Brassica  tournefortii)  is  a winter  annual  that  grows  in  desert,  desert  dunes, 
and  coastal  scrub.  It  flowers  early  and  tends  to  push  out  native  species.  Cal-IPC  considers 
this  plant  highly  invasive  (Cal-IPC  2006). 

Risk:  Asian  mustard  is  rated  high  for  likelihood  of  spread  and  moderate  for  consequence  of 
spread.  Spread  could  occur  due  to  soil  disturbance  and  vegetation  cutting  that  may  disperse 
seeds,  as  well  as  vehicle  tires  and  footwear.  This  species  is  already  widespread  throughout 
the  Chuckwalla  Valley  and  other  desert  regions  of  southern  California  and  increases  in  its 
spread  would  likely  be  into  areas  already  supporting  this  species. 

2.  Red  Brome  (Bromus  rubens)  invades  disturbed  areas  as  well  as  native  habitat.  Cal-IPC 
considers  this  plant  highly  invasive  (Cal-IPC  2006). 

Risk:  Red  brome  is  rated  high  for  likelihood  of  spread  and  moderate  for  consequence  of 
spread.  Spread  could  occur  due  to  soil  disturbance  and  vegetation  cutting  that  may  disperse 
seeds,  as  well  as  from  vehicle  tires  and  footwear.  This  species  is  already  widespread 
throughout  the  Chuckwalla  Valley  and  other  desert  regions  of  southern  California  and 
increases  in  its  spread  would  likely  be  into  areas  already  supporting  this  species. 
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3.  Bermuda  grass  (Cynodon  dactylon)  is  a creeping  perennial  that,  in  native  habitats,  can  out- 
compete  native  species,  especially  in  riparian  areas.  Cal-IPC  considers  this  plant  moderately 
invasive  (Cal-IPC  2006). 

Risk:  Under  the  desert  conditions  present  at  the  Project  site  and  associated  transmission 
line  corridors,  the  rating  for  consequence  of  spread  for  Bermuda  grass  is  low  since  it  is 
unable  to  survive  in  normal  dry  desert  conditions. 

4.  Prickley  lettuce  (Lactuca  serriola)  grows  in  disturbed  areas.  Cal-IPC  evaluated  this  species 
but  did  not  list  it  as  an  invasive  species.  Although  it  is  not  listed  by  Cal-IPC,  it  is  a non-native 
species. 

Risk;  As  prickley  lettuce  is  not  listed  by  Cal-IPC,  no  risk  assessment  is  required. 

5.  Mediterranean  grass  (Schismus  spp.)  is  an  annual  grass  found  in  both  central  and  southern 
California.  Cal-IPC  considers  this  plant  to  have  limited  invasive  potential  (Cal-IPC  2006). 

Risk:  Mediterranean  grass  is  rated  high  for  likelihood  of  spread  and  moderate  for 
consequence  of  spread.  Spread  could  occur  due  to  soil  disturbance  and  vegetation  cutting 
that  may  disperse  seeds,  as  well  as  from  vehicle  tires  and  footwear.  This  species  is  already 
widespread  throughout  the  Chuckwalla  Valley  and  other  desert  regions  of  southern 
California  and  increases  in  its  spread  would  likely  be  into  areas  already  supporting  this 
species. 

6.  Athel  (Tamarix  aphylla)  tends  to  be  associated  with  riparian  habitats  and  is  less  invasive 
than  other  tamarisk  species.  Cal-IPC  considers  this  plant  to  have  limited  invasive  potential 
(Cal-IPC  2006). 

Risk:  Athel  was  only  present  on  the  A-2  Gen  Tie  Line  alternative  and  is  rated  moderate  for 
likelihood  of  spread  in  the  areas  of  the  A-2  Gen-Tie  Line  alternative,  and  low  for 
consequence  of  spread. 

2.2.2  Red  Bluff  Substation  and  Related  Components 

Three  non-native  weed  species  are  known  to  occur  in  the  areas  that  would  be  occupied  by  Red 
Bluff  Substation  and  related  components.  These  species  are  identified  below  on  Table  4 along 
with  their  rating  for  invasiveness  as  identified  by  Cal-IPC. 

Consistent  with  BLM  guidelines  for  weed  management,  a weed  risk  assessment  was  conducted 
for  each  component  of  the  Desert  Sunlight  Project  that  involve  soil  disturbance 
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Table  4.  Weeds  with  potential  to  be  found  within  SCE  Components 


Common  Name 
Scientific  Name 

Project  Components  where  weed  was  found 

Asian  mustard 
Brassica  tournifortii 

Throughout  all  SCE  components 

Red  brome 
Bromus  rubens 

Throughout  all  SCE  components 

Orchardgrass 
Dactylis  glomerata 

Access  road 

activities  and/or  alteration  of  site  vegetation.  The  risk  of  spread  of  the  Cal-IPC  listed  weed 
species  follows  plant  identification. 

1.  Asian  mustard  {Brassica  tournefortii)  is  a winter  annual  that  grows  in  desert,  desert 
dunes,  and  coastal  scrub.  It  flowers  early  and  tends  to  push  out  native  species.  Cal-IPC 
considers  this  plant  highly  invasive  (Cal-IPC  2006). 

Risk:  Asian  mustard  is  rated  high  for  likelihood  of  spread  and  moderate  for  consequence 
of  spread.  Spread  could  occur  due  to  soil  disturbance  and  vegetation  cutting  that  may 
disperse  seeds,  as  well  as  from  vehicle  tires  and  footwear.  This  species  is  already 
widespread  throughout  the  Chuckwalla  Valley  and  other  desert  regions  of  southern 
California  and  increases  in  its  spread  would  likely  be  into  areas  already  supporting  this 
species. 

2.  Red  Brome  (Bromus  rubens)  invades  disturbed  areas  as  well  as  native  habitat.  Cal-IPC 
considers  this  plant  highly  invasive  (Cal-IPC  2006). 

Risk:  Red  brome  is  rated  high  for  likelihood  of  spread  and  moderate  for  consequence  of 
spread.  Spread  could  occur  due  to  soil  disturbance  and  vegetation  cutting  that  may 
disperse  seeds,  as  well  as  from  vehicle  tires  and  footwear.  This  species  is  already 
widespread  throughout  the  Chuckwalla  Valley  and  other  desert  regions  of  southern 
California  and  increases  in  its  spread  would  likely  be  into  areas  already  supporting  this 
species. 

3.  Orchardgrass  {Dactylis  glomerata)  is  an  aggressive  perennial  that  can  overrun  native 
grasslands.  Cal-IPC  considers  this  plant  to  have  limited  invasive  potential  (Cal-IPC  2006). 

Risk:  Under  the  desert  conditions  present  at  the  Project  site  and  associated 
transmission  line  corridors  and  access  rating  for  consequence  of  spread  for  orchard 
grass  is  low  since  it  is  unable  to  survive  in  normal  dry  desert  conditions. 
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3.0 


Weed  Management 


3.1  Solar  Farm  and  Gen-Tie  Line 

Weed  management  areas  will  include  the  Solar  Farm  site  and  Gen-Tie  Line,  and  a 30  meter  (100 
foot)  buffer  around  these  areas,  to  the  extent  possible  without  entering  private  property  not 
owned  by  the  project. 

Control  measures  will  be  essential  to  prevent  the  spread  of  identified  weed  species  within  the 
Project  area.  BLM  Manual  Section  9015  (BLM  1992)  states  that  projects  with  weeds  that  have  a 
moderate  risk  rating  should  develop  preventative  management  measures.  This  will  apply  to 
Asian  mustard  and  Red  brome.  Mediterranean  grass,  while  receiving  a high  rating,  is  a dominant 
and  widespread  annual  throughout  the  Mojave  and  Colorado  Deserts  and  is  unlikely  to  be 
controlled  easily;  however,  control  methods  will  be  used  whenever  possible. 

Soil  disturbed  during  construction  will  provide  areas  for  the  introduction  of  invasive  species 
adapted  to  disturbance.  Other  areas  that  are  paved,  graveled,  or  covered  with  a dust 
suppressant  will  not  provide  substrates  suitable  to  vegetation  growth.  Areas  where  soil  is  de- 
compacted  post-construction  will  also  be  areas  of  potential  for  weed  invasion  and 
establishment.  Measures  to  minimize  the  introduction  of  new  weed  species  and  the  spread  of 
existing  weed  populations  by  Project  personnel  and  equipment  will  be  used  on  these  areas  that 
may  support  weed  populations. 

Preventative  measures  will  be  used  to  discourage  weeds  from  colonizing  these  areas.  If  an  area 
is  identified  (through  monitoring  - see  Section  4.0)  where  colonization  is  occurring,  containment 
and  control  measures  will  be  implemented. 

3.1.1  Preventative  Measures 

General  measures  to  prevent  the  spread  of  weed  seeds  and  vegetative  reproductive  structures 
(such  as  rhizomes)  and  inhibit  their  germination  include  the  following: 

1.  Limiting  disturbance  areas  during  construction  to  the  minimum  needed  to  perform  work. 

2.  Limiting  entrance  and  exit  to  defined  routes. 

3.  Maintaining  and  using  vehicle  wash  and  inspection  stations  and  closely  monitoring  the  types 
of  materials  brought  on  site  to  minimize  the  potential  for  weed  introduction. 

Measures  #2  and  #3  will  apply  to  both  construction  and  operations  & maintenance  (O&M) 
phases  of  the  Project,  as  appropriate. 


During  Construction 

Risks  of  weed  spread  during  the  course  of  construction  will  be  addressed  with  the  following 
measures: 

Equipment  Cleaning:  To  prevent  the  spread  of  weed  species  into  new  habitats,  and  prior  to 
entering  the  Project  work  areas,  construction  equipment  will  be  cleaned  of  dirt  and  mud  that 
could  contain  weed  seeds,  roots,  or  rhizomes.  Equipment  will  be  inspected  to  ensure  they  are 
free  of  any  dirt  or  mud  that  could  contain  weed  seeds  and  the  tracks,  feet,  tires,  and 
undercarriage  will  be  carefully  washed,  with  special  attention  being  paid  to  axles,  frame,  cross 
members,  motor  mounts,  underneath  steps,  running  boards,  and  front  bumper/brush  guard 
assemblies.  Other  construction  vehicles  (e.g.  pick-up  trucks)  that  will  be  frequently  entering  and 
exiting  the  site  will  be  inspected  and  washed  on  an  as-needed  basis. 

All  vehicles  will  be  washed  off-site  when  possible.  Should  off-site  washing  prove  infeasible,  an 
on-site  cleaning  station  will  be  set  up  to  clean  equipment  before  it  enters  the  work  area.  Either 
high-pressure  water  or  air  will  be  used  to  clean  equipment  and  the  cleaning  site  will  be  situated 
away  from  any  sensitive  biological  resources.  If  possible,  water  used  to  wash  vehicles  and 
equipment  will  be  collected  and  re-used. 

Site  Soil  Management:  Soil  management  will  consist  of  limiting  ground  disturbance  to  the 
minimum  necessary  for  construction  activities  and  using  dust  suppressants  to  minimize  the 
spread  of  seeds.  Disturbed  vegetation  and  topsoil  will  be  re-deposited  at  or  near  the  area  from 
which  they  are  removed  to  eliminate  the  transport  of  soil-borne  noxious  weed  seeds,  roots,  or 
rhizomes.  Dust  suppressants  (e.g.  water  and/or  palliative)  will  be  minimized  on  the  site  as  much 
as  possible,  but  will  use  during  construction  to  minimize  the  spread  of  airborne  weed  seeds, 
especially  during  very  windy  days. 

Weed-free  Products:  Any  use  of  hay  or  straw  bales  on  the  Project  site  will  be  limited  to  certified 
weed-free  material.  Other  products  such  as  gravel,  mulch,  and  soil  may  also  carry  weeds  and 
these  products,  too,  will  be  certified  weed-free.  If  needed,  mulch  will  be  made  from  the  local, 
on-site  native  vegetation  cleared  from  the  Project  area.  Soil  will  not  be  imported  onto  the 
Project  site  from  off-site  sources. 

Personnel  Training 

Weed  management  will  be  part  of  mandatory  site  training  for  all  construction  personnel  and  will 
be  included  in  initial  Environmental  Awareness  training  briefings.  Training  will  include  weed 
identification  and  threat  impacts  including  impacts  to  local  agriculture,  vegetation  communities, 
wildlife,  and  creating  fire  potential.  Training  will  also  cover  the  importance  of  preventing  the 
spread  of  weeds. 
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3.1.2  Containment  and  Control  Measures 

Project  development  may  increase  the  density  of  existing  weed  species  in  areas  of  soil 
disturbance.  Because  Asian  mustard,  red  brome,  and  athel  occur  within  the  area,  the  control 
and  suppression  of  these  species  will  be  planned  and  implemented  to  keep  their  populations 
from  spreading  or  increasing. 

These  methods  will  be  implemented  when  Project  monitoring  (Section  4.0)  indicates  weeds  are 
spreading.  Personnel  responsible  for  weed  control  will  be  trained  in  the  proper  and  safe  use  of 
all  equipment  and  chemicals  used  for  weed  control. 

Mechanical  Removal  and  Herbicides 

The  Project  will  use  mechanical  weed  removal  methods  as  its  preferred  method,  but  herbicides 
may  be  used  when  conditions  (such  as  wind,  proximity  of  native  vegetation)  are  such  that  the 
effect  on  native  species  is  expected  to  be  minimal.  During  suppression  or  eradication  activities, 
care  will  be  taken  to  have  the  least  affect  on  native  plant  species. 

Herbicides  used  will  be  limited  to  those  approved  by  the  BLM.  Currently,  only  glyphosate 
compounds  such  as  RoundUp™,  a post-emergent  herbicide,  are  recommended  by  the  Desert 
District  of  the  BLM  (Anthony  Chavez,  personal  communication,  2010).  Post-emergent  herbicides 
are  applied  to  growing  plants.  Because  they  are  effective  whenever  the  plant  is  present,  timing 
is  not  as  critical  for  these  herbicides.  It  is  important,  however,  that  they  are  applied  before  the 
plants  flower  and  set  seed. 

The  Applicant  and  its  contractors  will  follow  the  BLM's  Herbicide  Use  Standard  Operating 
Procedures  provided  in  Appendix  B of  the  Record  of  Decision  for  the  Final  Vegetation 
Treatments  Using  Herbicides  Programmatic  Environmental  Impact  Statement  (BLM  2007),  as 
applicable,  to  the  Project.  These  Standard  Operating  Procedures  have  been  included  as  an 
attachment  to  this  report. 


Woody  Vegetation 

The  only  documented  woody  invasive  weed  species  encountered  during  surveys  was  athel  and  it 
was  found  in  very  low  numbers.  If  the  transmission  corridor  is  not  selected  then  no  control 
efforts  will  be  necessary.  If  this  corridor  is  selected  and  monitoring  shows  spread  of  athel,  then 
the  athel  may  be  controlled  by  cutting  the  trees  and  applying  Garlon™  Ultra  Herbicide  to  the 
stump  immediately  after  cutting.  Garlon™  is  approved  for  use  on  athel  by  the  BLM.  All  cut 
material  generated  during  athel  clearance  will  be  removed  from  the  site  by  truck.  This  material 
will  be  covered  with  a tarp  or  other  material  that  will  keep  athel  cuttings  or  seed  from  being 
spread  by  truck  movement. 
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3.2  Red  Bluff  Substation  and  Related  Components 

Weed  management  areas  for  SCE  will  include  the  Red  Bluff  substation,  the  related  components, 
and  a 30  meter  (100  foot)  buffer  around  these  areas. 

Control  measures  will  be  essential  to  prevent  the  spread  of  identified  weed  species  within  the 
Project  area.  BLM  Manual  Section  9015  states  that  projects  with  weeds  that  have  a moderate 
risk  rating  should  develop  preventative  management  measures.  This  will  apply  to  Asian  mustard 
and  red  brome. 

Soil  disturbed  during  construction  will  provide  areas  for  the  introduction  of  invasive  species 
adapted  to  disturbance.  Other  areas  that  are  paved,  graveled,  or  covered  with  a dust 
suppressant  will  not  provide  substrates  suitable  to  vegetation  growth.  Areas  where  soil  is  de- 
compacted  post-construction  will  also  be  areas  of  potential  for  weed  invasion  and 
establishment.  Measures  to  minimize  the  introduction  of  new  weed  species  and  the  spread  of 
existing  weed  populations  by  Project  personnel  and  equipment  will  be  used  on  these  areas  that 
may  support  weed  populations. 

Preventative  measures  will  be  used  to  discourage  weeds  from  colonizing  these  areas.  If  an  area 
is  identified  (through  monitoring  - see  Section  4.0)  where  colonization  is  occurring,  containment 
and  control  measures  will  be  implemented. 

3.2.1  Preventative  Measures 

Preventative  measures  during  construction  (including  personnel  training)  would  be  conducted 
as  described  above  in  Section  3.1.1  for  the  Solar  Farm  and  Gen-Tie  Line  Corridor. 

3.2.2  Containment  and  Control  Measures 

Containment  and  control  measures  would  be  conducted  as  described  above  in  Section  3.1.2  for 
the  Solar  Farm  and  Gen-Tie  Line  Corridor,  with  the  exception  of  woody  components  because  no 
woody  invasive  weed  species  are  located  within  the  areas  considered  for  the  Red  Bluff 
Substation  and  related  components. 


4.0  Long-Term  Monitoring  and  Reporting 

BLM  Manual  Section  9015  states  that  projects  with  weeds  that  have  a moderate  risk  rating 
should  be  monitored  for  at  least  three  consecutive  years,  including  the  potential  for  follow-up 
weed  control.  These  measures  will  apply  to  the  full  Project  area. 

4.1  Long-Term  Monitoring 

Baseline  weed  conditions  will  be  assessed  in  the  pre-construction  phase  of  the  Project,  during 
Project  clearance  surveys  and  fence  installation  using  a stratified  random  sampling  technique 
will  be  used  to  identify  and  count  the  extent  of  weeds  on  the  site.  Monitoring  will  take  place 
each  year  during  construction,  and  annually  for  three  years  following  the  completion  of 
construction.  The  purpose  of  annual  monitoring  will  be  to  determine  if  weed  populations 
identified  during  baseline  surveys  have  increased  in  density  or  spread  as  a result  of  the  Project. 
The  period  of  three  years  following  construction  is  consistent  with  BLM  guidelines  and  is  likely 
to  cover  the  annual  variation  in  plant  growth  due  to  variation  in  rainfall  and  temperatures. 

Eradication  of  the  existing  weed  species  is  not  possible  due  to  their  current  prevalence  in  the 
region.  However,  the  Applicant  and  SCE  are  committed  to  ensuring  that  their  activities  do  not 
worsen  existing  regional  conditions.  Both  spatial  and  temporal  controls,  as  well  as  replicates  for 
each  type  of  Project  feature,  will  be  incorporated  into  the  monitoring  program  to  qualitatively 
and  quantitatively  monitor  weed  densities  associated  with  the  Project. 

Control  methods  will  be  implemented  both  proactively  and  when  monitoring  identifies  the 
necessity.  Measurable  weed  increases,  as  well  as  visually  verified  increases,  will  require  weed 
control.  This  will  include  even  small  patches  of  unusually  high  density  (e.g.,  concentrations  in 
swales)  that  are  growing  as  a result  of  Project  activities. 

After  the  three  years  of  operations  monitoring  is  complete,  general  management  and 
monitoring  of  the  Project  area  will  be  conducted  by  designated  site  personnel  each  year  during 
both  the  germinating  and  early  growing  season  (November  through  April)  to  eliminate  new 
weed  individuals  prior  to  seed  set.  Throughout  construction  and  long-term  monitoring, 
personnel  will  be  trained  to  identify  weedy  and  native  species  and  work  with  a trained 
vegetation  monitor  to  determine  where  elimination  is  necessary. 

4.1.1  Success  Standards 

Weed  control  will  be  ongoing  on  the  Project  site  for  the  life  of  the  Project,  but  plan  success  will 
be  determined  by  BLM  after  the  three  years  of  operations  monitoring  through  the  reporting  and 
review  process. 

Success  criteria  will  be  defined  as  having  no  more  than  ten  percent  increase  in  a weed  species  or 
in  overall  weed  cover  in  any  part  of  the  Project.  Thus,  some  areas  may  be  considered  successful 
at  the  end  of  the  monitoring  period  while  other  components  may  need  additional  weed  control 
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and  monitoring.  Assessments  of  success  on  components  would  be  made  annually  until  all 
components  reach  these  success  criteria.  Following  the  approach  of  baseline  surveys,  a stratified 
random  sampling  technique  will  be  used  to  identify  and  count  the  extent  of  weeds  on  the  site.  If 
no  weed  patches  or  statistically  significant  elevated  weed  densities  (i.e.,  increases  greater  than 
the  margin  of  error  for  the  original  baseline  surveys)  are  detected  in  the  Project  area  that  can  be 
shown  to  be  caused  by  Project  activities,  then  the  plan  will  be  considered  successful.  Continued 
monitoring  and  control,  with  modified  techniques  as  necessary,  will  be  implemented  through  an 
adaptive  management  process  if  the  plan  is  not  successful  after  three  years. 

4.1.2  Adaptive  Management  - New  Weeds 

Weeds  not  identified  by  field  survey  or  previously  reported  for  the  area  could  colonize  the  site 
or  site  facilities,  both  during  construction  as  well  during  operation.  The  facility  owner  or 
appropriate  designee  during  operations  will  be  required  to  continually  update  the  potential 
noxious  and  invasive  weed  list  and  provide  monitoring  and  management  appropriate  to  any  new 
species  in  coordination  with  the  BLM. 

4.2  Reporting 

Monitoring  reports  are  required  by  the  site  owner  and/or  operator  to  evaluate  monitoring 
results  to  determine  if  success  standards  are  being  met,  and  if  not,  what  adaptive  control 
measures  should  be  implemented  and  the  rationale  for  the  use  of  these  measures. 

4.2.1  Construction  Reporting 

Daily  monitoring  records  will  be  kept  by  biological  monitors  that  will  include  information 
relevant  to  invasive  weeds.  These  results  will  be  included  in  annual  reports  as  discussed  below. 

4.2.2  Annual  Reports 

Annual  weed  monitoring  results  will  be  presented  in  a report  prepared  following  each  of  these 
surveys.  These  annual  reports  will  include  the  following: 

• Summaries  of  construction  monitoring  during  the  years  of  construction. 

• Survey  findings  on  location,  type,  spatial  extent,  and  density  of  noxious  weeds.  These 
data  will  include  mapping  and  photographs,  as  appropriate,  as  well  as  textual  and 
tabular  data  content  to  fully  describe  conditions  on  the  Project  site. 

• Management  efforts,  including  date,  location,  type  of  treatment  implemented,  and 
results  within  the  Weed  Management  Areas. 

• Ongoing  evaluation  of  success  of  prevention  and  control  measures. 

• Additional  control  measures  implemented  and  rationale  for  implementation. 

• Any  adaptive  management  techniques  used  during  the  reporting  period. 

Copies  of  these  reports  will  be  kept  on  file  at  the  site  and  a copy  of  each  annual  report  will  be 
sent  to  the  BLM  for  review  and  comment. 

4.2.3  Final  Monitoring  Report 

After  three  years  of  post-construction  monitoring  and  the  success  criteria  has  been  achieved,  a 
final  monitoring  report  will  be  produced  to  describe  the  outcome  of  weed  management  on  the 
Project.  This  report  will  be  submitted  to  the  BLM  for  review,  which  will  use  the  results  of  this  to 
determine  if  any  additional  monitoring  or  control  measures  are  necessary. 
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This  section  identifies  standard  operating  procedures 
(SOPs)  that  will  be  followed  by  the  U.S.  Department  of 
the  Interior  Bureau  of  Land  Management  (USDl  BLM) 
under  all  alternatives  to  ensure  that  risks  to  human 
health  and  the  environment  from  herbicide  treatment 
actions  will  be  kept  to  a minimum.  Standard  operating 
procedures  are  the  management  controls  and 
perfonnance  standards  required  for  vegetation 
management  treatments.  These  practices  are  intended  to 
protect  and  enhance  natural  resources  that  could  be 
affected  by  future  vegetation  treatments. 

Prevention  of  Weeds  and  Early 
Detection  and  Rapid  Response 

Once  weed  populations  become  established,  infestations 
can  increase  and  expand  in  size.  Weeds  colonize  highly 
disturbed  ground  and  invade  plant  communities  that 
have  been  degraded,  but  are  also  capable  of  invading 
intact  communities.  Therefore,  prevention,  early 
detection,  and  rapid  response  are  the  most  cost-effective 
methods  of  weed  control.  Prevention,  early  detection, 
and  rapid  response  strategies  that  reduce  the  need  for 
vegetative  treatments  for  noxious  weeds  should  lead  to 
a reduction  in  the  number  of  acres  treated  using 
herbicides  in  the  future  by  reducing  or  preventing  weed 
establishment. 

As  stated  in  the  BLM’s  Partners  Against  Weeds:  An 
Action  Plan  for  the  BLM,  prevention  and  public 
education  are  the  highest  priority  weed  management 
activities.  Priorities  are  as  follows: 

• Priority  I : Take  actions  to  prevent  or  minimize 
the  need  for  vegetation  control  when  and  where 
feasible,  considering  the  management 
objectives  of  the  site. 

• Priority  2:  Use  effective  nonchemical  methods 
of  vegetation  control  when  and  where  feasible. 

• Priority  3;  Use  herbicides  after  considering  the 
effectiveness  of  all  potential  methods  or  in 
combination  with  other  methods  or  controls. 


Prevention  is  best  accomplished  by  ensuring  the  seeds 
and  vegetatively  reproductive  plant  parts  of  new  weed 
species  are  not  introduced  into  new  areas. 

The  BLM  is  required  to  develop  a noxious  weed  risk 
assessment  when  it  is  detennined  that  an  action  may 
introduce  or  spread  noxious  weeds  or  when  known 
habitat  exists.  If  the  risk  is  moderate  or  high,  the  BLM 
may  modify  the  project  to  reduce  the  likelihood  of 
weeds  infesting  the  site,  and  to  identify  control 
measures  to  be  implemented  if  weeds  do  infest  the  site. 

To  prevent  the  spread  of  weeds,  the  BLM  takes  actions 
to  minimize  the  amount  of  existing  non-target 
vegetation  that  is  disturbed  or  destroyed  during  project 
or  vegetation  treatment  actions  (Table  B-1).  During 
project  planning,  the  following  steps  are  taken: 

• Incorporate  measures  to  prevent  introduction  or 
spread  of  weeds  into  project  layout,  design, 
alternative  evaluation,  and  project  decisions. 

• During  environmental  analysis  for  projects  and 
maintenance  programs,  assess  weed  risks, 
analyze  potential  treatment  of  high-risk  sites 
for  weed  establishment  and  spread,  and  identify 
prevention  practices. 

• Determine  prevention  and  maintenance  needs, 
to  include  the  use  of  herbicides  if  needed,  at  the 
onset  of  project  planning. 

• Avoid  or  remove  sources  of  weed  seed  and 
propagules  to  prevent  new  weed  infestations 
and  the  spread  of  existing  weeds. 

During  project  development,  weed  infestations  are 
prioritized  for  treatment  in  project  operating  areas  and 
along  access  routes.  Weeds  present  on  or  near  the  site 
are  identified,  a risk  assessment  is  completed,  and 
weeds  are  controlled  as  necessary.  Project  staging  areas 
are  weed  free,  and  travel  through  weed  infested  areas  is 
avoided  or  minimized.  Examples  of  prevention  actions 
to  be  followed  during  project  activities  include  cleaning 
all  equipment  and  clothing  before  entering  the  project 
site;  avoiding  soil  disturbance  and  the  creation  of  other 
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soil  conditions  that  promote  weed  germination  and 
establishment;  and  using  weed-free  seed,  hay,  mulch, 
gravel,  soil,  and  mineral  materials  on  public  lands 
where  there  is  a state  or  county  program  in  place. 

Conditions  that  enhance  invasive  species  abundance 
should  be  addressed  when  developing  mitigation  and 
prevention  plans  for  activities  on  public  lands.  These 
conditions  include  excessive  disturbance  associated 
with  road  maintenance,  poor  grazing  management,  and 
high  levels  of  recreational  use.  If  livestock  grazing  is 
managed  to  maintain  the  vigor  of  native  perennial 
plants,  particularly  grasses,  the  chance  of  weeds 
invading  rangeland  is  much  less.  By  carefully  managing 
recreational  use  and  educating  the  public  on  the 
potential  impacts  of  recreational  activities  on 
vegetation,  the  amount  of  damage  to  native  vegetation 
and  soil  can  be  minimized  at  high  use  areas,  such  as 
campgrounds  and  off-highway  vehicle  (OHV)  trails. 
Early  detection  in  recreation  areas  is  focused  on  roads 
and  trails,  where  much  of  the  weed  spread  occurs. 

The  BLM  participates  in  the  National  Early  Warning 
and  Rapid  Response  System  for  Invasive  Plants  (Figure 
B-1).  The  goal  of  this  System  to  minimize  the 
establishment  and  spread  of  new  invasive  species 
through  a coordinated  framework  of  public  and  private 
processes  by: 

• Early  detection  and  reporting  of  suspected  new 
plant  species  to  appropriate  officials; 

• Identification  and  vouchering  of  submitted 
specimens  by  designated  specialists; 

• Verification  of  suspected  new  state,  regional, 
and  national  plant  records; 

• Archival  of  new  records  in  designated  regional 
and  plant  databases; 

• Rapid  assessment  of  confirmed  new  records; 
and 

• Rapid  response  to  verified  new  infestations  that 
are  determined  to  be  invasive. 

Herbicide  Treatment  Planning 

BLM  Manual  9011  {Chemical  Pest  Control)  outlines 
the  policies,  and  BLM  Handbook  H-90I I-I  (Chemical 
Pest  Control)  outlines  the  procedures,  for  use  of 
herbicides  on  public  lands.  As  part  of  policy,  the  BLM 
is  required  to  thoroughly  evaluate  the  need  for  chemical 
treatments  and  their  potential  for  impact  on  the 
environment.  The  BLM  is  required  to  use  only  U.S. 


Environmental  Protection  Agency  (USEPA)-registered 
herbicides  that  have  been  properly  evaluated  under 
National  Environmental  Policy  Act  (NEPA),  and  to 
carefully  follow  label  directions  and  additional  BLM 
requirements. 

An  operational  plan  is  developed  and  updated  for  each 
herbicide  project.  The  plan  includes  infomiation  on 
project  specifications,  key  personnel  responsibilities, 
and  communication,  safety,  spill  response,  and 
emergency  procedures.  For  application  of  herbicides  not 
approved  for  aquatic  use,  the  plan  should  also  specify 
minimum  buffer  widths  between  treatment  areas  and 
water  bodies.  Recommended  widths  are  provided  in 
BLM  Handbook  H-901 1-1  (Chemical  Pest  Control),  but 
actual  buffers  are  site  and  herbicide  active  ingredient 
specific,  and  are  determined  based  on  a scientific 
analysis  of  environmental  factors,  such  as  climate, 
topography,  vegetation,  and  weather;  timing  and 
method  of  application;  and  herbicide  risks  to  humans 
and  non-target  species.  Table  B-2  summarizes 
important  SOPs  that  should  be  used  when  applying 
herbicides  to  help  protect  resources  of  concern  on 
public  lands. 

Revegetation 

Disturbed  areas  may  be  reseeded  or  planted  with 
desirable  vegetation  when  the  native  plant  community 
cannot  recover  and  occupy  the  site  sufficiently. 

Determining  the  need  for  revegetation  is  an  integral  part 
of  developing  a vegetation  treatment.  The  most 
important  component  of  the  process  is  determining 
whether  active  (seeding/planting)  or  passive  (natural 
recovery)  revegetation  is  appropriate. 

U.S.  Department  of  the  Interior  policy  states,  “Natural 
recovery  by  native  plant  species  is  preferable  to  planting 
or  seeding,  either  of  natives  or  non-natives.  However, 
planting  or  seeding  should  be  used  only  if  necessary  to 
prevent  unacceptable  erosion  or  resist  competition  from 
non-native  invasive  species”  (620  Departmental 
Memorandum  3 2004).  This  policy  is  reiterated  in  the 
USDI  Burned  Area  Emergency  Stabilization  and 
Rehabilitation  Manual,  the  BLM  Burned  Area 
Emergency  Stabilization  and  Rehabilitation  Manual 
(BLM  H- 1742-1),  and  the  Interagency  Burned  Area 
Rehabilitation  Guidebook. 
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TABLE  B-1 
Prevention  Measures 

BLM  Activity 

Prevention  Measure 

Project  Planning 

• Incorporate  prevention  measures  into  project  layout  and  design,  alternative  evaluation,  and 
project  decisions  to  prevent  the  introduction  or  spread  of  weeds. 

• Determine  prevention  and  maintenance  needs,  including  the  use  of  herbicides,  at  the  onset  of 
project  planning. 

• Before  ground-disturbing  activities  begin,  inventory  weed  infestations  and  prioritize  areas  for 
treatment  in  project  operating  areas  and  along  access  routes. 

• Remove  sources  of  weed  seed  and  propagules  to  prevent  the  spread  of  existing  weeds  and  new 
weed  infestations. 

• Pre-treat  high-risk  sites  for  weed  establishment  and  spread  before  implementing  projects. 

• Post  weed  awareness  messages  and  prevention  practices  at  strategic  locations  such  as  trailheads, 
roads,  boat  launches,  and  public  land  kiosks. 

• Coordinate  project  activities  with  nearby  herbicide  applications  to  maximize  the  cost- 
effectiveness  of  weed  treatments. 

Project 

Development 

• Minimize  soil  disturbance  to  the  extent  practical,  consistent  with  project  objectives. 

• Avoid  creating  soil  conditions  that  promote  weed  germination  and  establishment. 

• To  prevent  weed  germination  and  establishment,  retain  native  vegetation  in  and  around  project 
activity  areas  and  keep  soil  disturbance  to  a minimum,  consistent  with  project  objectives, 

• Locate  and  use  weed-free  project  staging  areas.  Avoid  or  minimize  all  types  of  travel  through 
weed-infested  areas,  or  restrict  travel  to  periods  when  the  spread  of  seeds  or  propagules  is  least 
likely. 

• Prevent  the  introduction  and  spread  of  weeds  caused  by  moving  weed-infested  sand,  gravel, 
borrow,  and  fdl  material. 

• Inspect  material  sources  on  site,  and  ensure  that  they  are  weed-free  before  use  and  transport. 
Treat  weed-infested  sources  to  eradicate  weed  seed  and  plant  parts,  and  strip  and  stockpile 
contaminated  material  before  any  use  of  pit  material. 

• Survey  the  area  where  material  from  treated  weed-infested  sources  is  used  for  at  least  3 years 
after  project  completion  to  ensure  that  any  weeds  transported  to  the  site  are  promptly  detected 
and  controlled. 

• Prevent  weed  establishment  by  not  driving  through  weed-infested  areas. 

• Inspect  and  document  weed  establishment  at  access  roads,  cleaning  sites,  and  all  disturbed 
areas;  control  infestations  to  prevent  weed  spread  within  the  project  area. 

• Avoid  acquiring  water  for  dust  abatement  where  access  to  the  water  is  through  weed-infested 
sites. 

• Identify  sites  where  equipment  can  be  cleaned.  Clean  equipment  before  entering  public  lands. 

• Clean  all  equipment  before  leaving  the  project  site  if  operating  in  areas  infested  with  weeds, 

• Inspect  and  treat  weeds  that  establish  at  equipment  cleaning  sites. 

• Ensure  that  rental  equipment  is  free  of  weed  seed. 

• Inspect,  remove,  and  properly  dispose  of  weed  seed  and  plant  parts  found  on  workers'  clothing 
and  equipment.  Proper  disposal  entails  bagging  the  seeds  and  plant  parts  and  incinerating  them. 

Revegetation 

• Include  weed  prevention  measures,  including  project  inspection  and  documentation,  in 
operation  and  reclamation  plans. 

• Retain  bonds  until  reclamation  requirements,  including  weed  treatments,  are  completed,  based 
on  inspection  and  documentation. 

• To  prevent  conditions  favoring  weed  establishment,  reestablish  vegetation  on  bare  ground 
caused  by  project  disturbance  as  soon  as  possible  using  either  natural  recovery  or  artificial 
techniques. 

• Maintain  stockpiled,  uninfested  material  in  a weed-free  condition. 
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TABLE  B-1  (Cont.) 
Prevention  Measures 


BLM  Activity 

Prevention  Measure 

Revegetation 

(Cont.) 

• Revegetate  disturbed  soil  (except  travel  ways  on  surfaced  projects)  in  a manner  that  optimizes 
plant  establishment  for  each  specific  project  site.  For  each  project,  define  what  constitutes 
disturbed  soil  and  objectives  for  plant  cover  revegetation.  Revegetation  may  include  topsoil 
replacement,  planting,  seeding,  fertilization,  liming,  and  weed-free  mulching,  as  necessary. 

• Where  practical,  stockpile  weed-seed-free  topsoil  and  replace  it  on  disturbed  areas  (e.g.,  road 
embankments  or  landings). 

• Inspect  seed  and  straw  mulch  to  be  used  for  site  rehabilitation  (for  wattles,  straw  bales,  dams, 
etc.)  and  certify  that  they  are  free  of  weed  seed  and  propagules. 

• Inspect  and  document  all  limited  temi  ground-disturbing  operations  in  noxious  weed  infested 
areas  for  at  least  3 growing  seasons  following  completion  of  the  project. 

• Use  native  material  where  appropriate  and  feasible.  Use  certified  weed-free  or  weed-seed-free 
hay  or  straw  where  certified  materials  are  required  and/or  are  reasonably  available. 

• Provide  briefings  that  identify  operational  practices  to  reduce  weed  spread  (for  example, 
avoiding  known  weed  infestation  areas  when  locating  fire  lines). 

• Evaluate  options,  including  closure,  to  regulate  the  flow  of  traffic  on  sites  where  desired 
vegetation  needs  to  be  established.  Sites  could  include  road  and  trail  rights-of-way  (ROW),  and 
other  areas  of  disturbed  soils. 

In  addition  to  these  handbooks  and  policy,  use  of  native 
and  non-native  seed  in  revegetation  and  restoration  is 
guided  by  BLM  Manual  1745  (Introduction, 
Transplant.  A ugmentation  and  Reestablishment  of  Fish, 
Wildlife  and  Plants).  This  manual  states  that  native 
species  shall  be  used,  unless  it  is  determined  through  the 
NEPA  process  that;  I)  suitable  native  species  are  not 
available;  2)  the  natural  biological  diversity  of  the 
proposed  management  area  will  not  be  diminished;  3) 
exotic  and  naturalized  species  can  be  confined  within 
the  proposed  management  area;  4)  analysis  of 
ecological  site  inventory  infonnation  indicates  that  a 
site  will  not  support  reestablishment  of  a species  that 
historically  was  part  of  the  natural  environment;  or  5) 
resource  management  objectives  cannot  be  met  with 
native  species. 

When  natural  recovery  is  not  feasible,  revegetation  can 
be  used  to  stabilize  and  restore  vegetation  on  disturbed 
sites  and  to  eliminate  or  reduce  the  conditions  that  favor 
invasive  species.  Reseeding  or  replanting  may  be 
required  when  there  is  insufficient  vegetation  or  seed 
stores  to  naturally  revegetate  the  site. 

To  ensure  revegetation  success,  there  must  be  adequate 
soil  for  root  development  and  moisture  storage,  which 
provides  moisture  to  support  the  new  plants.  Chances 
for  revegetation  success  are  improved  by  selecting  seed 
with  high  purity  and  percentage  germination;  selecting 
native  species  or  cultivars  adapted  to  the  area;  planting 
at  proper  depth,  seeding  rate,  and  time  of  the  year  for 


the  region;  choosing  the  appropriate  planting  method; 
and,  where  feasible,  removing  competing  vegetation. 
Planting  mixtures  are  adapted  for  the  treatment  area  and 
site  uses.  A combination  of  forbs,  perennial  grasses,  and 
shrubs  is  typically  used  on  rangeland  sites,  while  shmbs 
and  trees  might  be  favored  for  riparian  and  forestland 
sites.  A mixture  of  several  native  plant  species  and  types 
or  functional  groups  enhances  the  value  of  the  site  for 
fish  and  wildlife  and  improves  the  health  and  aesthetic 
character  of  the  site.  Mixtures  can  better  take  advantage 
of  variable  soil,  terrain,  and  climatic  conditions,  and 
thus  are  more  likely  to  withstand  insect  infestations  and 
survive  adverse  climatic  conditions. 

The  USDI  BLM  Native  Seed  program  was  developed  in 
response  to  Congressional  direction  to  supply  native 
plant  material  for  emergency  stabilization  and  longer- 
terni  rehabilitation  and  restoration  efforts.  The  focus  of 
the  program  is  to  increase  the  number  of  native  plant 
species  for  which  seed  is  available  and  the  total  amount 
of  native  seed  available  for  these  efforts.  To  date,  the 
program  has  focused  on  native  plant  material  needs  of 
emergency  stabilization  and  burned  area  rehabilitation 
in  the  Great  Basin,  but  is  expanding  to  focus  on  areas 
such  as  western  Oregon,  the  Colorado  Plateau,  and  most 
recently  the  Mojave  Desert.  The  Wildland  Fire 
Management  Program  funds  and  manages  the  effort. 

The  National  Seed  Warehouse  is  a storage  facility  for 
the  native  seed  supply.  Through  a Memorandum  of 
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Figure  B-1.  National  Early  Warning  and  Rapid  Response  System  for  Invasive  Plants. 
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Understanding  with  the  BUM  Idaho  State  Director,  each 
state  (Idaho,  Oregon,  Nevada,  Utah  and  Colorado)  can 
reserve  an  annual  seed  supply  for  purchase  based  on  a 
reasonable  projection  of  annual  acreage  to  be  stabilized 
or  rehabilitated  over  a 5-year  period. 

The  Great  Basin  Restoration  Initiative  (GBRI)  grew  out 
of  concern  for  the  health  of  the  Great  Basin  after  the 
wildfires  of  1999.  The  goal  of  GBRI  is  to  implement 
treatments  and  strategies  to  maintain  functioning 
ecosystems  and  to  proactively  restore  degraded  ones  at 
strategic  locations.  Native  plants  are  emphasized  in 
restoration  projects  where  their  use  is  practical  and  the 
potential  for  success  is  satisfactory.  Monitoring  is 
recommended  to  measure  treatment  success.  To 
increase  the  availability  of  native  plants,  especially 
native  forbs,  the  GBRI  has  established  a collaborative 
native  plant  project,  the  Great  Basin  Native  Plant 
Selection  and  Increase  Project,  to  increase  native  plant 
availability  and  the  technology  to  successfully  establish 
these  plants.  This  project  is  supported  by  funding  from 
the  BLM’s  Native  Plant  Initiative. 

The  BUM  will  follow  the  following  SOPs  when 
revegetating  sites: 

• Cultivate  previously  disturbed  sites  to  reduce 
the  amount  of  weed  seeds  in  the  soil  seedbank. 

• Revegetate  sites  once  work  is  completed  or 
soon  after  a disturbance. 

• When  available,  use  native  seed  of  known 
origin  as  labeled  by  state  seed  certification 
programs. 

• Use  seed  of  non-native  cultivars  and  species 
only  when  locally  adapted  native  seed  is  not 
available  or  when  it  is  unlikely  to  establish 
quickly  enough  to  prevent  soil  erosion  or  weed 
establishment. 

• Use  seed  that  is  free  of  noxious  and  invasive 
weeds,  as  determined  and  documented  by  a 
seed  inspection  test  by  a certified  seed 
laboratory. 

• Limit  nitrogen  fertilizer  applications  that  favor 
annual  grass  growth  over  forb  growth  in  newly 
seeded  areas,  especially  where  downy  brome 
(cheatgrass)  and  other  invasive  annuals  are 
establishing. 


• Use  clean  equipment,  free  of  plants  and  plant 
parts,  on  revegetation  projects  to  prevent  the 
inadvertent  introduction  of  weeds  into  the  site. 

• Where  important  pollinator  resources  exist, 
include  native  nectar  and  pollen  producing 
plants  in  the  seed  mixes  used  in  restoration  and 
reclamation  projects.  Include  non-forage  plant 
species  in  seed  mixes  for  their  pollinator/host 
relationships  as  foraging,  nesting,  or  shelter 
species.  Choose  native  plant  species  over 
manipulated  cultivars,  especially  of  forbs  and 
shrubs,  since  natives  tend  to  have  more 
valuable  pollen  and  nectar  resources  than 
cultivars.  Ensure  that  bloom  times  for  the 
flowers  of  the  species  chosen  match  the  activity 
times  for  the  pollinators.  Maintain  sufficient 
litter  on  the  soil  surfaces  of  native  plant 
communities  for  ground-nesting  bees. 

• Where  feasible,  avoid  grazing  by  domestic  and 
wild  animals  on  treatment  sites  until  vegetation 
is  well  established.  Where  total  rest  from 
grazing  is  not  feasible,  efforts  should  be  made 
to  modify  the  amount  and/or  season  of  grazing 
to  promote  vegetation  recovery  within  the 
treatment  area.  Reductions  in  grazing  animal 
numbers,  permanent  or  temporary  fencing, 
changes  in  grazing  rotation,  and  identification 
of  alternative  forage  sources  are  examples  of 
methods  that  could  be  used  to  remove,  reduce 
or  modify  grazing  impacts  during  vegetation 
recovery. 

Special  Precautions 

Special  Status  Species 

Federal  policies  and  procedures  for  protecting  federally- 
listed  threatened  and  endangered  plant  and  animal 
species,  and  species  proposed  for  listing,  were 
established  by  the  Endangered  Species  Act  of  1973  and 
regulations  issued  pursuant  to  the  Act.  The  purposes  of 
the  Act  are  to  provide  mechanisms  for  the  conservation 
of  threatened  and  endangered  species  and  their  habitats. 
Under  the  Act,  the  Secretary  of  the  Interior  is  required 
to  determine  which  species  are  threatened  or 
endangered  and  to  issue  recovery  plans  for  those 
species. 

Section  7 of  the  Act  specifically  requires  all  federal 
agencies  to  use  their  authorities  in  furtherance  of  the 
Act  to  carry  out  programs  for  the  conservation  of  listed 
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species,  and  to  ensure  that  no  agency  action  is  likely  to 
Jeopardize  the  continued  existence  of  a listed  species  or 
adversely  modify  critical  habitat.  Policy  and  guidance 
(BLM  Manual  6840;  Special  Slaiiis  Species)  also 
stipulates  that  species  proposed  for  listing  must  be 
managed  at  the  same  level  of  protection  as  listed 
species. 

The  BLM  state  directors  may  designate  special  status  in 
cooperation  with  their  respective  state.  These  special 
status  species  must  receive,  at  a minimum,  the  same 
level  of  protection  as  federal  candidate  species.  The 
BLM  will  also  carry  out  management  for  the 
conservation  of  state-listed  species,  and  state  laws 
protecting  these  species  will  apply  to  all  BLM  programs 
and  actions  to  the  extent  that  they  are  consistent  with 
Federal  Land  Policy  and  Management  Act  (FLPMA) 
and  other  federal  laws. 

The  BLM  consulted  with  the  U.S.  Fish  and  Wildlife 
Service  (UFWS)  and  National  Marine  Fisheries  Service 
(NMFS)  during  development  of  the  Final  Vegetation 
Treatments  Using  Herbicides  on  Bureau  of  Land 
Management  Lands  in  1 7 Western  States  Programmatic 
Environmental  Impact  Statement  (PEIS)  as  required 
under  Section  7 of  the  Endangered  Species  Act.  As  part 
of  this  process,  the  BLM  prepared  a formal  consultation 
package  that  included  a description  of  the  program; 
species  listed  as  threatened  or  endangered,  species 
proposed  for  listing,  and  critical  habitats  that  could  be 
affected  by  the  program;  and  a Biological  Assessment 
(BA)  that  evaluated  the  likely  impacts  to  listed  species, 
species  proposed  for  listing,  and  critical  habitats  from 
the  proposed  vegetation  treatment  program.  Over  300 
species  were  evaluated  in  the  BA.  The  BA  also  provides 
broad  guidance  at  a programmatic  level  for  actions  that 
will  be  taken  by  the  BLM  to  avoid  adversely  impacting 
species  or  critical  habitat. 

Before  any  vegetation  treatment  or  ground  disturbance 
occurs,  BLM  policy  requires  a survey  of  the  project  site 
for  species  listed  or  proposed  for  listing,  or  special 
status  species.  This  is  done  by  a qualified  biologist 
and/or  botanist  who  consults  the  state  and  local 
databases  and  visits  the  site  at  the  appropriate  season.  If 
a proposed  project  may  affect  a proposed  or  listed 
species  or  its  critical  habitat,  the  BLM  consults  with  the 
USFWS  and/or  NMFS.  A project  with  a “may  affect, 
likely  to  adversely  affecf  ’ detennination  requires  formal 
consultation  and  receives  a Biological  Opinion  from  the 
USFWS  and/or  NMFS.  A project  with  a “may  affect, 
not  likely  to  adversely  affect”  determination  requires 
informal  consultation  and  receives  a concurrence  letter 
from  USFWS  and/or  NMFS,  unless  that  action  is 


implemented  under  the  authorities  of  the  alternative 
consultation  agreement  pursuant  to  counterpart 
regulations  established  for  National  Fire  Plan  projects. 

Wilderness  Areas 

Wilderness  areas,  which  are  designated  by  Congress, 
are  defined  by  the  Wilderness  Act  of  1964  as  places 
“where  the  earth  and  its  community  of  life  are 
untrammeled  by  man,  where  man  himself  is  a visitor 
who  does  not  remain.”  The  BLM  manages  1 75 
Wilderness  Areas  encompassing  over  7.2  million  acres. 

Activities  allowed  in  wilderness  areas  are  identified  in 
wilderness  management  plans  prepared  by  the  BLM. 
The  BLM  does  not  ordinarily  treat  vegetation  in 
wilderness  areas,  but  will  control  invasive  and  noxious 
weeds  when  they  threaten  lands  outside  wilderness  area 
or  are  spreading  within  the  wilderness  and  can  be 
controlled  without  serious  adverse  impacts  to 
wilderness  values. 

Management  of  vegetation  in  a wilderness  area  is 
directed  toward  retaining  the  natural  character  of  the 
environment.  Tree  and  shrub  removal  is  usually  not 
allowed,  except  for  fire,  insect,  or  disease  control. 
Reforestation  is  generally  prohibited  except  to  repair 
damage  caused  by  humans  in  areas  where  natural 
reforestation  is  unlikely.  Only  native  species  and 
primitive  methods,  such  as  hand  planting,  are  allowed 
for  reforestation. 

Tools  and  equipment  may  be  used  for  vegetation 
management  when  they  are  the  minimum  amount 
necessary  for  the  protection  of  the  wilderness  resource. 
Motorized  tools  may  only  be  used  in  special  or 
emergency  cases  involving  the  health  and  safety  of 
wilderness  visitors,  or  the  protection  of  wilderness 
values. 

Flabitat  manipulation  using  mechanical  or  chemical 
means  may  be  allowed  to  protect  threatened  and 
endangered  species  and  to  correct  unnatural  conditions, 
such  as  weed  infestations,  resulting  from  human 
influence. 

The  BLM  also  manages  a total  of  610  Wilderness  Study 
Areas  (WSAs)  encompassing  nearly  14.3  million  acres. 
These  are  areas  that  have  been  determined  to  have 
wilderness  characteristics  worthy  of  consideration  for 
wilderness  designation.  The  BLM’s  primary  goals  in 
WSAs  are  to  manage  them  so  as  to  not  impair  their 
wilderness  values  and  to  maintain  their  suitability  for 
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preservation  as  wilderness  until  Congress  makes  a 
determination  on  their  future. 

In  WSAs,  the  BLM  must  foster  a natural  distribution  of 
native  species  of  plants  and  animals  by  ensuring  that 
ecosystems  and  processes  continue  to  function 
naturally. 

Cultural  Resources 

The  effects  of  BLM  actions  on  cultural  resources  are 
addressed  through  compliance  with  the  National 
Historic  Preservation  Act,  as  implemented  through  a 
national  Programmatic  Agreement  {Progranimalic 
AgreemenI  among  the  Bureau  of  Land  Management,  the 
Advisory  Council  on  Historic  Preserx’ation,  and  the 
National  Conference  of  State  Historic  Preser\’ation 
Officers  Regarding  the  Manner  in  Which  BLM  Will 
Meet  Its  Responsibilities  Under  the  National  Historic 
Preservation  Act)  and  state-specific  protocol 
agreements  with  State  Historic  Preservation  Officers 
(SHPOs).  The  BLM’s  responsibilities  under  these 
authorities  are  addressed  as  early  in  the  vegetation 
management  project  planning  process  as  possible. 

The  BLM  meets  its  responsibilities  for  consultation  and 
government-to-govemment  relationships  with  Native 
American  tribes  by  consulting  with  appropriate  tribal 
representatives  prior  to  taking  actions  that  affect  tribal 
interests.  The  BLM’s  tribal  consultation  policies  are 
detailed  in  BLM  Manual  8120  {Tribal  Consultation 
Under  Cultural  Resource  Authorities)  and  Handbook  H- 
8120-1  (Guidelines  for  Conducting  Tribal 
Consultation).  The  BLM  consulted  with  Native 


American  tribes  and  Alaska  Native  groups  during 
development  of  the  PEIS.  Information  gathered  on 
important  tribal  resources  and  potential  impacts  to  these 
resources  from  herbicide  treatments  is  presented  in  the 
analysis  of  impacts. 

When  conducting  vegetation  treatments,  held  office 
personnel  consult  with  relevant  parties  (including  tribes, 
native  groups,  and  SHPOs),  assess  the  potential  of  the 
proposed  treatment  to  affect  cultural  and  subsistence 
resources,  and  devise  inventory  and  protection  strategies 
suitable  to  the  types  of  resources  present  and  the 
potential  impacts  to  them. 

Herbicide  treatments,  for  example,  are  unlikely  to  affect 
buried  cultural  resources,  but  might  have  a negative 
effect  on  traditional  cultural  properties  comprised  of 
plant  foods  or  materials  significant  to  local  tribes  and 
native  groups.  These  treatments  require  inventory  and 
protection  strategies  that  reflect  the  different  potential  of 
each  treatment  to  affect  various  types  of  cultural 
resources. 

Impacts  to  significant  cultural  resources  are  avoided 
through  project  redesign  or  are  mitigated  through  data 
recovery,  recordation,  monitoring,  or  other  appropriate 
measures.  When  cultural  resources  are  discovered 
during  vegetation  treatment,  appropriate  actions  are 
taken  to  protect  these  resources. 
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TABLE  B-2 

Standard  Operating  Procedures  for  Applying  Herbicides 


Resource  Element 

Standard  Operating  Procedure 

Guidance  Documents 

BLM  Handbook  H-901  l-I  (Chemical  Pest  Conirol):  and  manuals  1112  (Sq/et\  ),  901 1 (Chemical 
Pest  Conirol).  9012  (Expencliltire  ofRangelaiul  Insect  Pesi  Control  Funds).  9015  (Integrated  Weed 
Management),  and  9220  (Integrated  Pest  Management). 

General 

• Prepare  operational  and  spill  contingency  plan  in  advance  of  treatment. 

• Conduct  a pretreatment  survey  before  applying  herbieidcs, 

• Select  herbicide  that  is  least  damaging  to  the  environment  while  providing  the  desired  results. 

• Select  herbicide  products  carefully  to  minimize  additional  impacts  from  degradates.  adjuvants, 
inert  ingredients,  and  tank  mixtures. 

• Apply  the  least  amount  of  herbicide  needed  to  achieve  the  desired  result. 

• Follow  herbicide  product  label  for  use  and  storage. 

• Have  licensed  applicators  apply  herbieidcs. 

• Use  only  USEPA-approved  herbicides  and  follow  product  label  directions  and  “advisory” 
statements. 

• Review,  understand,  and  eonfonn  to  the  “Environmental  Hazards"  section  on  the  herbicide 
product  label.  This  section  warns  of  known  pesticide  risks  to  the  environment  and  provides 
practical  ways  to  avoid  harm  to  organisms  or  to  the  environment. 

• Consider  surrounding  land  use  before  assigning  aerial  spraying  as  a treatment  method  and 
avoid  aerial  spraying  near  agricultural  or  densely  populated  areas. 

• Minimize  the  size  of  application  area,  when  feasible. 

• Comply  with  herbicide-free  buffer  zones  to  ensure  that  drift  will  not  alTect  crops  or  nearby 
residents/landowners. 

• Post  treated  areas  and  specify  reentry  or  rest  times,  if  appropriate. 

• Notify  adjacent  landowners  prior  to  treatment. 

• Keep  a copy  of  Material  Safety  Data  Sheets  (MSDSs)  at  work  sites.  MSDSs  are  available  for 
review  at  htlrn.'.'wvs'w.edms.ncl'. 

• Keep  records  of  each  application,  including  the  active  ingredient,  formulation,  application  rate, 
date,  time,  and  location, 

• Avoid  accidental  direct  spray  and  spill  conditions  to  minimize  risks  to  resources. 

• Consider  surrounding  land  uses  before  aerial  spraying. 

• Avoid  aerial  spraying  during  periods  of  adverse  weather  conditions  (snow  or  rain  imminent, 
fog,  or  air  turbulence). 

• Make  helicopter  applications  at  a target  airspeed  of  40  to  50  miles  per  hour  (mph),  and  at  about 
30  to  45  feet  above  ground. 

• Take  precautions  to  minimize  drift  by  not  applying  herbicides  when  winds  exceed  >10  mph 
(>6  mph  for  aerial  applications),  or  a serious  rainfall  event  is  imminent. 

• Use  drift  control  agents  and  low  volatile  formulations. 

• Conduct  pre-treatment  surveys  for  sensitive  habitat  and  special  status  species  within  or  adjacent 
to  proposed  treatment  areas. 

• Consider  site  characteristics,  environmental  conditions,  and  application  equipment  in  order  to 
minimize  damage  to  non-target  vegetation. 

• Use  drift  reduction  agents,  as  appropriate,  to  reduce  the  drift  hazard  to  non-target  species. 

• Turn  off  applied  treatments  at  the  completion  of  spray  runs  and  during  turns  to  start  another 
spray  run. 

• Refer  to  the  herbicide  product  label  when  planning  revegetation  to  ensure  that  subsequent 
vegetation  would  not  be  injured  following  application  of  the  herbicide. 

• Clean  OHVs  to  remove  seeds. 

o 
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TABLE  B-2  (Cont.) 

Standard  Operating  Procedures  for  Applying  Pesticides 


Resource  Element 

Standard  Operating  Procedure  | 

Air  Quality 

See  Manual  7000  {Soil.  I^'cik'r, 
am!  A ir  Mumigemcnl) 

• Consider  the  elTccts  of  wind,  humidity,  temperature  inversions,  and  heavy  rainfall  on  herbicide 
elTcctiveness  and  risks, 

• Apply  herbicides  in  favorable  weather  conditions  to  minimize  drift.  For  example,  do  not  treat 
when  winds  exceed  1 0 mph  (>6  mph  for  aerial  applications)  or  rainfall  is  imminent. 

• Use  drift  reduction  agents,  as  appropriate,  to  reduce  the  drift  hazard. 

• Select  proper  application  equipment  (e.g.,  spray  equipment  that  produces  200-  to  800-micron 
diameter  droplets  [spray  droplets  of  100  microns  and  less  arc  most  prone  to  drift]). 

• Select  proper  application  methods  (e.g.,  set  maximum  spray  heights,  use  appropriate  buffer 
distances  between  spray  sites  and  non-target  resources). 

Soil 

Sec  Manual  7000  (Soil,  Walcr, 
and  A ir  Managemeni) 

• Minimize  treatments  in  areas  where  herbicide  runoff  is  likely,  such  as  steep  slopes  when  heavy 
rainfall  is  expected. 

• Minimize  use  of  herbicides  that  have  high  soil  mobility,  particularly  in  areas  where  soil 
properties  increase  the  potential  for  mobility. 

• Do  not  apply  granular  herbicides  on  slopes  of  more  than  1 5%  where  there  is  the  possibility  of 
runoff  carrying  the  granules  into  non-target  areas. 

Water  Resources 

See  Manual  7000  (Soil,  H aler, 
and  Air  Management) 

• Consider  climate,  soil  type,  slope,  and  vegetation  type  when  developing  herbicide  treatment 
programs. 

• Select  herbicide  products  to  minimize  impacts  to  water.  This  is  especially  important  for 
application  scenarios  that  involve  risk  from  active  ingredients  in  a particular  herbicide,  as 
predicted  by  risk  assessments. 

• Use  local  historical  weather  data  to  choose  the  month  of  treatment.  Considering  the  phenology 
of  the  target  species,  schedule  treatments  based  on  the  condition  of  the  water  body  and  existing 
water  quality  conditions. 

• Plan  to  treat  between  weather  fronts  (calms)  and  at  appropriate  time  of  day  to  avoid  high  winds 
that  increase  water  movements,  and  to  avoid  potential  stonnwater  runoff  and  water  turbidity. 

• Review  hydrogeologic  maps  of  proposed  treatment  areas.  Note  depths  to  groundwater  and 
areas  of  shallow  groundwater  and  areas  of  surface  water  and  groundwater  interaction. 

Minimize  treating  areas  with  high  risk  for  groundwater  contamination. 

• Conduct  mixing  and  loading  operations  in  an  area  where  an  accidental  spill  would  not 
contaminate  an  aquatic  body. 

• Do  not  rinse  spray  tanks  in  or  near  water  bodies.  Do  not  broadcast  pellets  where  there  is  danger 
of  contaminating  water  supplies. 

• Maintain  buffers  between  treatment  areas  and  water  bodies.  Buffer  widths  should  be  developed 
based  on  herbicide-  and  site-specific  criteria  to  minimize  impacts  to  water  bodies. 

• Minimize  the  potential  effects  to  surface  water  quality  and  quantity  by  stabilizing  terrestrial 
areas  as  quickly  as  possible  following  treatment. 

Wetlands  and  Riparian  Areas 

• Use  a selective  herbicide  and  a wick  or  backpack  sprayer. 

• Use  appropriate  herbicide-free  buffer  zones  for  herbicides  not  labeled  for  aquatic  use  based  on 
risk  assessment  guidance,  with  minimum  widths  of  1 00  feet  for  aerial,  25  feet  for  vehicle,  and 
10  feet  for  hand  spray  applications. 

Vegetation 

See  Handbook  H-4410-1 
(National  Range  Handbook), 
and  manuals  5000  (Forest 
Management)  and  90 1 5 
(Integrated  Weed 
Management) 

• Refer  to  the  herbicide  label  when  planning  revegetation  to  ensure  that  subsequent  vegetation 
would  not  be  injured  following  application  of  the  herbicide. 

• Use  native  or  sterile  species  for  revegetation  and  restoration  projects  to  compete  with  invasive 
species  until  desired  vegetation  establishes. 

• Use  weed-free  feed  for  horses  and  pack  animals.  Use  weed-free  straw  and  mulch  for 
revegetation  and  other  activities. 

• Identify  and  implement  any  temporary  domestic  livestock  grazing  and/or  supplemental  feeding 
restrictions  needed  to  enhance  desirable  vegetation  recovery  following  treatment.  Consider 
adjustments  in  the  existing  grazing  permit,  to  maintain  desirable  vegetation  on  the  treatment 
site. 
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Pollinators 

• Complete  vegetation  treatments  seasonally  before  pollinator  foraging  plants  bloom. 

• Time  vegetation  treatments  to  take  place  when  foraging  pollinators  arc  least  active  both 
seasonally  and  daily. 

• Design  vegetation  treatment  projects  so  that  nectar  and  pollen  sources  for  important  pollinators 
and  resources  are  treated  in  patches  rather  than  in  one  single  treatment. 

• Minimize  herbicide  application  rates.  Use  typical  rather  than  ma.ximum  rates  where  there  are 
important  pollinator  resources. 

• Maintain  herbicide  free  buffer  zones  around  patches  of  important  pollinator  nectar  and  pollen 
sources. 

• Maintain  herbicide  free  buffer  zones  around  patches  of  important  pollinator  nesting  habitat  and 
hibcmacula. 

• Make  special  note  of  pollinators  that  have  single  host  plant  species,  and  minimize  herbicide 
spraying  on  those  plants  (if  invasive  .species)  and  in  their  habitats. 

Fish  and  Other  Aquatic 
Organisms 

See  manuals  6500  ( Wildlife 
and  Fisheries  Management) 
and  6780  (Habitat 
Management  Plans) 

• Use  appropriate  bitlTer  zones  based  on  label  and  risk  assessment  guidance. 

• Minimize  treatments  near  fish-bearing  water  bodies  during  periods  when  fish  are  in  life  stages 
most  sensitive  to  the  herbicide!  s)  used,  and  use  spot  rather  than  broadcast  or  aenal  treatments. 

• Use  appropriate  application  equipment/method  near  water  bodies  if  the  potential  for  off-site 
drift  exists. 

• For  treatment  of  aquatic  vegetation,  1 ) treat  only  that  portion  of  the  aquatic  system  necessary  to 
achieve  acceptable  vegetation  management.  2)  use  the  appropriate  application  method  to 
minimize  the  potential  for  injury  to  desirable  vegetation  and  aquatic  organisms,  and  3)  follow 
water  use  restrictions  presented  on  the  herbicide  label. 

Wildlife 

See  manuals  6500  ( Wildlife 
and  Fisheries  Management) 
and  6780  (Habitat 
Management  Plans) 

• Use  herbicides  of  low  toxicity  to  wildlife,  where  feasible. 

• Use  spot  applications  or  low-boom  broadcast  operations  where  possible  to  limit  the  probability 
of  contaminating  non-target  food  and  water  sources,  especially  non-target  vegetation  over  areas 
larger  than  the  treatment  area. 

• Use  timing  restrictions  (e.g.,  do  not  treat  during  critical  wildlife  breeding  or  staging  periods)  to 
minimize  impacts  to  wildlife. 

Threatened.  Endangered,  and 
Sensitive  Species 

See  Manual  6840  (Special 
Status  Species) 

• Survey  for  special  status  species  before  treating  an  area.  Consider  effects  to  special  status 
species  when  designing  herbicide  treatment  programs. 

• Use  a selective  herbicide  and  a wick  or  backpack  sprayer  to  minimize  risks  to  special  status 
plants. 

• Avoid  treating  vegetation  during  time-sensitive  periods  (e.g.,  nesting  and  migration,  sensitive 
life  stages)  for  special  status  species  in  area  to  be  treated. 

Livestock 

See  Handbook  H-4 120-1 
(Grazing  Management) 

• Whenever  possible  and  whenever  needed,  sehedule  treatments  when  livestock  are  not  present 
in  the  treatment  area.  Design  treatments  to  take  advantage  of  normal  livestock  grazing  rest 
periods,  when  possible. 

• As  directed  by  the  herbicide  product  label,  remove  livestock  from  treatment  sites  prior  to 
herbicide  application,  where  applicable. 

• Use  herbicides  of  low  toxicity  to  live.stock,  where  feasible. 

• Take  into  account  the  different  types  of  application  equipment  and  methods,  where  possible,  to 
reduce  the  probability  of  contamination  of  non-target  food  and  water  sources. 

• Avoid  use  of  diquat  in  riparian  pasture  while  pasture  is  being  used  by  livestock. 

• Notify  pennittees  of  the  herbicide  treatment  project  to  improve  coordination  and  avoid 
potential  conflicts  and  safety  concerns  during  implementation  of  the  treatment. 

• Notify  permittees  of  livestock  grazing,  feeding,  or  slaughter  restrictions,  if  necessary. 

• Provide  alternative  forage  sites  for  livestock,  if  possible. 
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Wild  Horses  and  Burros 

• Minimize  using  herbicides  in  areas  grazed  by  wild  horses  and  burros. 

• Use  herbicides  of  low  toxicity  to  wild  horses  and  burros,  where  feasible. 

• Remove  wild  horses  and  burros  from  identified  treatment  areas  prior  to  herbicide  application, 
in  accordance  with  herbicide  product  label  directions  for  livestock. 

• Take  into  account  the  different  types  of  application  equipment  and  methods,  where  possible,  to 
reduce  the  probability  of  contaminating  non-target  food  and  water  sources. 

Cultural  Resources  and 
Paleontological  Resources 

See  handbooks  H-8 1 20- 1 
( Guidelmes  for  Conducting 
Tribal  Consullalion)  and  H- 
8270-1  (Genera!  Procedural 
Guidance  for  Paleontological 
Resource  Management),  and 
manuals  8 1 00  ( The 
Foundations  for  Managing 
Cultural  Resources),  8 1 20 
( Tribal  Consultation  Under 
Cultural  Resource  Atdhorities), 
and  8270  (Paleontological 
Resource  Management) 

See  also;  Programmatic 
Agreement  among  the  Bureau 
of  Land  Management,  the 
Advisory  Council  on  Historic 
Preservation,  and  the  National 
Conference  of  State  Historic 
Preservation  Officers 
Regarding  the  Manner  in 
Which  BLM  Will  Meet  Its 
Re.sponsibiUties  Under  the 
National  Historic  Presen'ation 
Act 

• Follow  standard  procedures  for  compliance  with  Section  106  of  the  National  Historic 
Preservation  Act  as  implemented  through  the  Programmatic  Agreement  among  the  Bureau  of 
Land  Management,  the  Advisor}’  Council  on  Historic  Presen’ation.  and  the  National 
Conference  of  State  Historic  Preservation  Officers  Regarding  the  Manner  in  Which  BLM  Will 
Meet  Its  Responsibilities  Under  the  National  Historic  Presen’ation  Act  and  state  protocols  or 
36  Code  of  Federal  Regulations  Part  800,  including  necessary  consultations  with  State  Historic 
Preservation  Officers  and  interested  tribes. 

• Follow  BLM  Handbook  H-8270-1  (Genera!  Procedural  Guidance  for  Paleontological 
Re.'tource  Management)  to  determine  known  Condition  1 and  Condition  2 paleontological  areas, 
or  collect  infonnation  through  inventory  to  establish  Condition  1 and  Condition  2 areas, 
detennine  resource  types  at  risk  from  the  proposed  treatment,  and  develop  appropriate 
measures  to  minimize  or  mitigate  adverse  impacts. 

• Consult  with  tribes  to  locate  any  areas  of  vegetation  that  are  of  significance  to  the  tribe  and  that 
might  be  affected  by  herbicide  treatments. 

• Work  with  tribes  to  minimize  impacts  to  these  resources. 

• Follow  guidance  tinder  Htiman  Health  and  Safety  in  the  PEIS  in  areas  that  may  be  visited  by 
Native  peoples  after  treatments. 

Vistial  Resources 

See  handbooks  H-84 1 0- 1 
( Visual  Re.source  Inventon’) 
and  H-8431-1  (Pmw/ 
Resottree  Contrast  Rating), 
and  manual  8400  ( Visual 
Resource  Management ) 

• Minimize  the  use  of  broadcast  foliar  applications  in  sensitive  watersheds  to  avoid  creating  large 
areas  of  browned  vegetation. 

• Consider  the  surrounding  land  use  before  assigning  aerial  spraying  as  an  application  method. 

• Minimize  off-site  drift  and  mobility  of  herbicides  (e.g.,  do  not  treat  when  winds  exceed  10 
mph;  minimize  treatment  in  areas  where  herbicide  rtinoff  is  likely;  establish  appropriate  buffer 
widths  between  treatment  areas  and  residences)  to  contain  visual  changes  to  the  intended 
treatment  area. 

• If  the  area  is  a Class  I or  II  visual  resource,  ensure  that  the  change  to  the  characteristic 
landscape  is  low  and  does  not  attract  attention  (Class  1),  or  if  seen,  does  not  attract  the  attention 
of  the  casual  viewer  (Class  II). 

• Lessen  visual  impacts  by:  1 ) designing  projects  to  blend  in  with  topographic  forms;  2)  leaving 
some  low-growing  trees  or  planting  some  low-growing  tree  seedlings  adjacent  to  the  treatment 
area  to  screen  short-tenn  effects;  and  3)  revegetating  the  site  following  treatment. 

• When  restoring  treated  areas,  design  activities  to  repeat  the  form,  line,  color,  and  texture  of  the 
natural  landscape  character  conditions  to  meet  established  Visual  Resource  Management 
(VRM)  objectives. 
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Wilderness  and  Other  Special 
Areas 

See  handbooks  H-8550- 1 
( Maiui;^emenl  of  WHdemess 
Study  Areas  ^H'SAsJ).  and  H- 
8560-1  (Management  of 
Designated  Wilderness  Study 
Areas),  and  Manual  8351 
( Wild  and  Scenic  Rivers) 

• Encourage  backcountry  pack  and  saddle  stock  users  to  feed  their  livestock  only  weed-free  feed 
for  several  days  before  entering  a wilderness  area. 

• Encourage  stock  users  to  tie  and/or  hold  stock  in  such  a way  as  to  minimize  soil  disturbance 
and  loss  of  native  vegetation. 

• Revegetate  disturbed  sites  with  native  species  if  there  is  no  reasonable  e,xpectation  of  natural 
regeneration. 

• Provide  educational  materials  at  trailheads  and  other  wilderness  entry  points  to  educate  the 
public  on  the  need  to  prevent  the  spread  of  weeds. 

• Use  the  “minimum  tool”  to  treat  noxious  and  invasive  vegetation,  relying  primarily  on  the  use 
of  ground-based  tools,  including  backpack  pumps,  hand  sprayers,  and  pumps  mounted  on  pack 
and  saddle  stock. 

• Use  chemicals  only  when  they  are  the  minimum  method  necessary  to  control  weeds  that  are 
spreading  within  the  wilderness  or  threaten  lands  outside  the  wilderness. 

• Give  preference  to  herbicides  that  have  the  least  impact  on  non-target  species  and  the 
wilderness  environment. 

• Implement  herbicide  treatments  during  periods  of  low  human  use,  where  feasible. 

• Address  wilderness  and  special  areas  in  management  plans. 

• Maintain  adequate  buffers  for  Wild  and  Scenic  Rivers  ('A  mile  on  either  side  of  river,  14  mile  in 
Alaska). 

Recreation 

See  Handbook  H- 1 60 1 - 1 
(Land  Use  Planning 
Handbook.  Appendix  O 

• Schedule  treatments  to  avoid  peak  recreational  use  times,  while  taking  into  account  the 
optimum  management  period  for  the  targeted  species. 

• Notify  the  public  of  treatment  methods,  hazards,  times,  and  nearby  alternative  recreation  areas. 

• Adhere  to  entry  restrictions  identified  on  the  herbicide  product  label  for  public  and  worker 
access. 

• Post  signs  noting  exclusion  areas  and  the  duration  of  exclusion,  if  necessary. 

• Use  herbicides  during  periods  of  low  human  use.  where  feasible. 

Social  and  Economic  Values 

• Consider  surrounding  land  use  before  selecting  aerial  spraying  as  a method,  and  avoid  aerial 
spraying  near  agricultural  or  densely-populated  areas. 

• Post  treated  areas  and  specify  reentry  or  rest  times,  if  appropriate. 

• Notify  grazing  permittees  of  livestock  feeding  restrictions  in  treated  areas,  if  necessary,  as 
per  herbicide  product  label  instructions. 

• Notify  the  public  of  the  project  to  improve  coordination  and  avoid  potential  conflicts  and 
safety  concerns  during  implementation  of  the  treatment. 

• Control  public  access  until  potential  treatment  hazards  no  longer  exist,  per  herbicide  product 
label  instructions. 

• Observe  restricted  entry  intervals  specified  by  the  herbicide  product  label. 

• Notify  local  emergency  personnel  of  proposed  treatments. 

• Use  spot  applications  or  low-boom  broadcast  applications  where  possible  to  limit  the 
probability  of  contaminating  non-target  food  and  water  sources,  especially  vegetation  over 
areas  larger  than  the  treatment  area. 

• Consult  with  Native  American  tribes  and  Alaska  Native  groups  to  locate  any  areas  of 
vegetation  that  are  of  significance  to  the  tribes  and  Native  groups  and  that  might  be  affected 
by  herbicide  treatments. 

• To  the  degree  possible  within  the  law,  hire  local  contractors  and  workers  to  assist  with 
herbicide  application  projects  and  purchase  materials  and  supplies,  including  chemicals,  for 
herbicide  treatment  projects  through  local  suppliers. 

• To  minimize  fears  based  on  lack  of  infonnation,  provide  public  educational  information  on 
the  need  for  vegetation  treatments  and  the  use  of  herbicides  in  an  integrated  pest 
management  program  for  projects  proposing  local  use  of  herbicides. 
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Rights-of-way 

• Coordinate  vegetation  management  activities  where  joint  or  multiple  use  of  a ROW  exists. 

• Notify  other  public  land  u.sers  within  or  adjacent  to  the  ROW  proposed  for  treatment. 

• Use  only  herbicides  that  are  approved  for  use  in  ROW  areas. 

Human  Health  and  Safety 

• Establish  a buffer  between  treatment  areas  and  human  residences  based  on  guidance  given  in 
the  HHRA.  with  a minimum  buffer  of  'A  mile  for  aerial  applications  and  100  feel  for  ground 
applications,  unless  a written  waiver  is  granted. 

• Use  protective  equipment  as  directed  by  the  herbicide  product  label. 

• Post  treated  areas  with  appropriate  signs  at  common  public  access  areas. 

• Observe  restricted  entry  intervals  specified  by  the  herbicide  product  label. 

• Provide  public  notification  in  newspapers  or  other  inedia  where  the  potential  exists  for  public 
exposure, 

• Have  a copy  of  MSDSs  at  work  site. 

• Notify  local  emergency  personnel  of  proposed  treatments. 

• Contain  and  clean  up  spills  and  request  help  as  needed. 

• Secure  containers  during  transport. 

• Follow  label  directions  for  use  and  storage. 

• Dispose  of  unwanted  herbicides  promptly  and  correctly. 
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I.  Introduction 

A.  Purpose  of  the  TIA  and  Study  Objectives 

This  analysis  was  prepared  to  identify  traffic  impacts  and,  if  needed,  propose 
mitigation,  of  those  impacts  of  the  construction  of  the  Desert  Sunlight  Solar  Farm 
(Project)  proposed  by  First  Solar  Development  (First  Solar).  The  Project  includes  a 
solar  farm  producing  up  to  550  MW  of  electrical  power,  approximately  12  miles  of 
230-kV  transmission  line  and  a 230  - 500  kV  substation.  The  Project  will  provide 
renewable  electrical  power. 

“The  purpose  of  this  Project  is  to  create  a clean,  renewable  source  of  electricity  that 
helps  meet  California’s  growing  demand  for  power  and  helps  fulfill  national  and 
State  renewable  energy  and  GHG  goals.  Solar  energy  provides  a sustainable, 
renewable  source  of  power  that  helps  reduce  fossil  fuel  dependence  and  GHG 
emissions.”'  (GHG  stands  for  “Green  House  Gas”) 

“The  Project  will  utilize  First  Solar’s  proven  thin  film  cadmium  telluride  (CdTe)  PV 
technology,  which  is  readily  scalable  to  the  Project’s  size.”" 

This  traffic  study  was  completed  with  generally  accepted  procedures  and  reflects 
the  opinions  of  Hernandez,  Kroone  & Associates  (HKA).  The  methods  used  are 
based  on  the  Highway  Capacity  Manual.  The  traffic  study  follows  the  outline  in  the 
Riverside  County  Transportation  Department  “Traffic  Impact  Analysis  Preparation 
Guide”,  dated  April  2008. 

Measure  of  Impacts  - The  existing  condition  and  the  future  conditions  without 
project  traffic  is  the  yardstick  to  determine  the  magnitude  of  the  project  and  its 
traffic  impacts.  The  operation  of  the  traffic  without  the  project  is  compared  to  the 
operation  of  the  traffic  with  the  project.  The  measure  used  to  compare  the  operation 
of  the  intersections  or  roads  is  called  Level  of  Service. 

Level  of  Service  (LOS)  is  a measure  of  the  effectiveness  of  an  intersection  or  road. 
It  rates  intersections  by  the  length  of  delay  or  road  segments  by  a volume  to 
capacity  ratio. 

A LOS  of  A means  that  the  intersection  has  little  delay.  A LOS  of  F means  the 
intersection  has  delays  of  over  a minute.  The  magnitude  of  change  in  the  LOS 
when  the  project  trips  are  added  to  the  intersection  indicates  the  magnitude  of  the 
project’s  impact. 

The  LOS  measure  of  effectiveness  for  a road  is  based  on  the  ratio  of  the  volume  of 
traffic  using  the  road  segments  to  the  capacity  of  the  road  segments.  The  traffic  on 
a road  operating  at  LOS  A would  move  freely.  The  traffic  on  a road  operating  at 
LOS  F would  be  traveling  significantly  less  than  the  posted  speed  limit  in  stop  / go 
congestions. 

Appendix  A has  tables  showing  the  ranges  of  delay  for  intersections  and  the 
volume  to  capacity  (v/c)  ratios  for  road  segments  for  the  various  LOS  categories. 

In  the  County  of  Riverside,  if  the  LOS  decreases  to  below  an  LOS  of  C with  the 
addition  of  the  traffic  generated  by  the  proposed  project  (project  traffic),  it  is 
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considered  to  have  an  impact  and  mitigation  may  be  required.  Intersections  under 
joint  jurisdiction  with  Caltrans  may  operate  at  an  LOS  of  D. 

Intersections  or  road  segments  are  selected  for  analysis  based  on  the  project  traffic 
distribution  anticipated.  The  study  intersections  were  analyzed  for  delay  and  level  of 
service  (LOS)  using  HCS  on  the  unsignalized  intersections.  The  HCS  software 
uses  the  Highway  Capacity  Manual  2000  methodology  (HCM)  for  solving  for  LOS 
and  delay. 

The  HCM  analysis  procedures  include  mathematically  applied  adjustment  factors 
as  part  of  the  process  in  calculating  the  final  LOS  rating  of  an  intersection.  One  of 
these  adjustment  factors  is  called  the  peak  hour  factor  (PHF).  This  helps  factor  in 
the  differences  between  an  hourly  volume  and  the  inherent  discrepancies  that  may 
occur  in  forecasting.  The  PHF  is  defined  by  the  Highway  Capacity  Manuai  as  “...the 
ratio  of  total  hourly  volume  to  the  peak  rate  of  flow  within  the  hour...”  The  traffic 
volume  is  divided  by  the  PHF  to  adjust  it  to  the  maximum  flow  through  the 
intersection. 

HKA  would  like  to  acknowledge  First  Solar  Inc.  / AECOM  who  provided  the  majority 
of  the  attached  figures. 

B.  Site  location  and  study  area  (See  Figure  1) 

The  Project  will  be  located  near  Desert  Center,  California,  in  the  eastern  portion  of 
Riverside  County,  near  the  Joshua  Tree  National  Park.  The  nearest  communities 
are  Eagle  Mountain,  Lake  Tamarisk,  and  Desert  Center.  The  solar  panels  will  be 
constructed  and  operated  at  the  “solar  farm”,  approximately  6 miles  north  of 
Interstate  10  (MO)  along  Kaiser  Road. 

The  State  Route  177  / 1-10  interchange  is  the  nearest  interchange.  The  interchange 
is  approximately  50  miles  east  of  Indio,  California  and  50  miles  west  of  Blythe, 
California.  The  majority  of  the  land  in  the  area  is  owned  by  the  Bureau  of  Land 
Management  (BLM). 

C.  Development  project  identification  - Riverside  County  Case 
Number  and  related  case 

Not  Applicable 

D.  Development  project  description 

1)  Project  size  and  description  (See  Figures  2 and  3) 

There  are  several  components  to  the  Project.  Each  will  be  discussed 
separately.  The  traffic  generated  by  the  various  components  will  be  combined  to 
approximate  the  total  project  traffic  as  appropriate  when  components  are 
concurrent  in  activity. 

SOLAR  FARM  - The  size  of  the  solar  farm  to  produce  400  - 550  MWs 
approximately  3,000  - 4,200  acres.  The  SOLAR  FARM  will  include  400  - 550  - 
1MW  PV  Arrays,  an  on-site  substation,  28,800  SF  monitoring  and  maintenance 
facility  (M&M  facility),  one  or  more  meteorological  stations,  guard  shack,  and 
900  SF  Visitor’s  center. 
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The  arrays,  substation  and  meteorological  stations  will  have  little  manpower 
requirements  once  they  are  constructed  and  connected.  The  M&M  Facility  will 
be  manned  during  construction  and  to  a lesser  intensity  during  operation  of  the 
Project.  The  guard  shack  will  be  manned  24  hours  a day  during  the  construction 
and  operation  of  the  Solar  Farm. 

The  Visitor’s  Center  will  be  located  just  off  Kaiser  Road  near  the  entrance  to  the 
Solar  Farm.  It  will  have  exhibits  and  an  observation  deck.  Since  the  Visitor’s 
Center  will  be  6 miles  from  the  1-10,  it  will  not  attract  casual  travelers  looking  for 
a break  in  the  long  drives  between  desert  cities.  It  will  most  likely  be  used  by 
school  groups,  researchers  and  people  staying  or  visiting  at  Lake  Tamarisk. 

It  is  anticipated  that  15  people  will  arrive  and  leave  the  site  daily  for  operations, 
maintenance  and  guard  duty.  The  majority  of  the  staff  will  be  at  the  site  during 
daylight  hours  but  occasionally  testing  or  maintenance  work  will  require  night 
work. 

At  present  there  are  three  “footprints”  or  layouts  proposed  for  the  Solar  Farm 
(See  Figures  2-3.  Alternative  C is  not  shown  as  the  location  is  the  same  as 
the  other  two).  They  are  all  located  on  the  east  side  of  Kaiser  Road, 
approximately  6 miles  north  of  1-10.  Alternatives  A and  B are  the  same  size,  but 
Alternative  C is  smaller  and  produces  less  energy.  The  traffic  impacts  of  the 
Solar  Farm  are  not  expected  to  change  with  the  shape  of  the  footprint. 
Additional  changes  to  the  shape  which  may  be  made  during  the  environmental 
review  or  design  stages  are  not  expected  to  change  the  traffic  impacts.  Unless 
a significant  change  in  the  location,  square  footage  or  in  the  construction  effort, 
there  is  no  difference  between  the  two  in  regards  to  traffic  impacts. 


Since  there  are  no  significant  traffic  differences  between  the  two  proposed  solar 
farm  footprints,  the  two  concepts  will  be  analyzed  in  a single  traffic  analysis. 

TRANSMISSION  LINE  - This  line  is  the  220  KW  line  running  from  the  SOLAR 
FARM  to  the  RED  BLUFF  SUBSTATION  near  the  1-1 0.  Since  the  location  of  the 
RED  BLUFF  SUBSTATION  is  not  yet  determined,  there  are  several  alternatives 
for  the  routing  of  this  above  ground  transmission  line.  Four  alternatives  are 
proposed  and  shown  on  exhibits  in  Appendix  A.  In  either  case  the  line  will 
primarily  cross  land  administered  by  the  BLM  with  some  limited  crossing  of 
private  property.  The  selection  of  the  RED  BLUFF  SUBSTATION  location  will 
reduce  the  choices  of  the  transmission  line  route. 

The  routes  are  approximately  the  same  length.  Approximately  the  same 
construction  schedule,  work  crews,  equipment,  and  methods  will  be  used  on 
any  route.  In  addition  the  maintenance  schedule,  number  of  crews,  equipment, 
and  methods  will  be  approximately  the  same. 

The  only  difference  between  the  TRANSMISSION  LINE  routing  alternatives  that 
will  cause  a difference  between  their  traffic  impacts  is  the  route  itself.  While  the 
TRANSMISSION  LINE  crews  are  likely  to  use  Kaiser  Road  for  the  portion  of 
work  near  the  SOLAR  FARM,  they  may  use  Eagle  Mountain  Road,  SR-177  or 
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Chuckwalla  Valley  Road  interchanges  with  1-10  to  reach  the  RED  BLUFF 
SUBSTATION  site. 


RED  BLUFF  SUBSTATION  - Southern  California  Edison  (SCE)  plans  to 
construct  the  Red  Bluff  Substation  near  the  I-10.  It  will  connect  the 
TRANSMISSION  LINE  from  the  SOLAR  FARM  to  the  existing  Devers-Palo 
Verde  (DSPV)  transmission  line.  Its  components  include: 

• Red  Bluff  Substation:  500/220  kV  substation  on  approximately  90  acres 

• Transmission  Lines:  Approximately  2,000  feet  of  new  transmission  lines 
(two  lines  of  approximately  1,000  feet  each),  to  connect  to  the  existing 
DSPV  transmission  line 

• Generation  Tie  Line  Connection:  Connect  the  TRANSMISSION  LINE  to 
the  Red  Bluff  Substation 

• Modification  of  existing  220  kV  structures 

• Distribution  Line  for  Substation  Light  and  Power:  Approximately  300  feet 
of  12  kV  overhead  distribution  line  and  approximately  1,000  feet  of 
underground  distribution  line  (to  provide  substation  light  and  power) 

• Telecommunications  Facilities:  Install  optical  ground  wire  (OPGW)  on 
the  DSPV  interconnection  generation  tie-line 

There  are  two  alternative  locations  currently  being  considered  for  the  proposed 
RED  BLUFF  SUBSTATION.  These  two  alternatives  are  described  in  detail  in 
the  SCE’s  “Red  Bluff  Substation  Project  Description  April  15,  2010”  and 
summarized  below. 

Substation  Alternative  A:  (AKA  Red  Bluff  Site  2 in  the  SCE  project 
description)  Substation  Alternative  A would  be  located  in  southeast  corner  of 
Section  28  and  the  northeast  corner  of  Section  33,  T5S,  R16E,  east  of  the  SR- 
177  / 1-10  interchange.  Access  would  be  SR-177  / 1-10  interchange  south  to 
Aztec  Avenue,  then  east  on  Aztec  Avenue  and  a to-be-constructed  access  road 
to  the  substation,  or  2)  Chuckwalla  Valley  Road  / 1-10  interchange  south  to  Corn 
Springs  Road,  then  west  on  Corn  Springs  Road  and  a to-be-constructed  access 
road  to  the  substation. 

Substation  Alternative  B:  (AKA  Red  Bluff  Site  1 in  the  SCE  project 
description)  Substation  Alternative  B would  be  located  in  the  northeast  corner 
of  Section  31,  T5S,  R15E,  south  of  the  Eagle  Mountain  Road  / 1-10  interchange. 
Access  would  be  south  on  Eagle  Mountain  Road  and  a to-be-constructed 
access  road. 

The  size  and  layout  of  the  components  would  be  approximately  the  same  for 
either  site.  The  construction  and  maintenance  schedules,  equipment,  and  crews 
would  be  approximately  the  same  for  either  location. 

The  only  difference  between  the  RED  BLUFF  SUBSTATION  alternatives  that 
will  cause  a difference  between  their  traffic  impacts  is  the  route  used  to  get  to 
either  site. 
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2)  Existing  land  use  and  zoning 

The  Project  will  be  located  primarily  on  land  within  the  BLM’s  charge.  The  land 
use  is  open  space.  The  SOLAR  FARM  is  only  on  BLM  managed  land.  The 
TRANSMISSION  LINE  will  have  small  segments  that  cross  private.  The 
Alternative  B location  for  RED  BLUFF  SUBSTATION  is  on  private  land. 

The  Desert  Center  Area  Land  Use  map  from  the  County  of  Riverside  General 
Plan  is  included  in  Appendix  B.  Included  in  the  same  appendix,  are  maps 
depicting  the  ownership,  zoning  and  current  land  use  of  the  properties  where 
the  Project  components  may  be  constructed.  Table  1 summarizes  the 
information  for  the  privately  owned  lands.  For  the  TRANSMISSION  LINE,  the 
information  is  presented  in  the  order  private  property  would  be  crossed  if  one 
follows  the  proposed  path  from  north  to  south.  The  specific  Zoning,  Currrent 
Land  Use  and  General  Plan  Land  Use  designations  are  listed  only  once  even  if 
the  component  crosses  two  properties  with  the  same  designation. 

Table  1 General  Plan  Designations  and  Zoning" 

Property  not  under  the  control  of  the  Bureau  of  Land  Management 


Component 

Zoning 

Current  Land  Use 

General  Plan  Land  Use 

TRANSMISSION  LINE 

Corridor  A- 1 

N-A 

OS-RUR 

Rural  Desert 

W-2-10 

RR 

Community  Development 

R-1-20 

OS-R 

Open  Space-  Recreation 

Corridor  A-2 

A-1-20 

W-2-10 

AG 

OS-RUR 

Rural  Desert 

Corridor  B-1 

N-A 

W-2-10 

OS-RUR 

Rural  Desert 

Corridor  B-2 

N-A 

OS-RUR 

Rural  Desert 

W-2-10 

RR 

Community  Development 

R-1-20 

OS-R 

Open  Space-  Recreation 

RED  BLUFF  SUBSTATION 

Alternative  B 

W-2-10 

OS-RUR 

Rural  Desert 

Abbreviations 

N-A  - Natural  Assets 

AG  - Agriculture 

A-1-20  - Agricultural  - Light 

W-2-10 -Controlled 
Development  Zone 
R-1-20  - One-Family 
Dwelling  per  20  Ac 

OS-RUR  - Open 

Space  Rural 
OS-R  Open  Space 
Recreation 

RR  - Rural  Residential 

3)  Proposed  land  use  and  zoning 

No  zoning  changes  are  proposed  by  the  Project’s  Plan  of  Development  (POD). 
Renewable  energy  generation  or  transmission  facilities  are  not  expressly  allowed 
nor  prohibited  under  the  zoning  ordinances  but  permitting  may  be  required  by 
County  of  Riverside  for  the  use  of  private  property  in  this  manner. 

The  SOLAR  FARM  component  will  require  buildings,  fencing  and  arrays  on 
approximately  4,200  acres  of  BLM  land.  The  TRANSMINSSION  LINE  component 
will  have  little  impact,  other  than  visual,  for  other  approved  uses  of  the  land. 
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The  RED  BLUFF  SUBSTATION  site  will  take  about  90  acres.  The  Alternative  A 
location  will  be  on  BLM  land  but  the  Alternative  B location  is  on  private  property. 

4)  Site  plan  of  proposed  project  (reduced)  Figures  2 and  3 

5)  Proposed  project  opening  year  - 2014 

6)  Any  proposed  project  phasing  - 

The  construction  work  will  be  phased  so  that  limited  areas  of  soil  will  be  disturbed 
at  a time.  A proposed  construction  schedule  is  included  in  Appendix  C. 

7)  Indicate  if  project  is  within  a City  Sphere  of  Influence  - 

The  project  is  not  within  the  sphere  of  influence  of  any  city. 

II.  Area  Conditions 

A.  Identify  Study  Area  and  Intersections  (Figure  4) 

Access  to  the  SOLAR  FARM  is  provided  by  Kaiser  Road,  a major  road  with  118 
feet  of  right  of  way.  It  is  predominately  a north-south  paved  road  that  ends  at  State 
Route  177  (SR-177)  at  the  south  and  at  Eagle  Mountain  Landfill  at  the  north  end.  It 
is  one  lane  in  each  direction.  It  is  mostly  traveled  by  local  residents.  During  a two 
hour  period  on  a typical  weekday,  HKA  observed  three  vehicles  on  the  road  north 
of  its  intersection  with  SR-177. 

SR-177  is  predominantly  a north-south  road  that  provides  access  for  Kaiser  Road 
from  the  1-10.  According  to  the  Desert  Center  Area  Plan  by  the  County  of  Riverside, 
it  is  a Mountain  Arterial  with  110  feet  of  right  of  way.'''  It  connects  1-10  to  SR  62, 
another  east-west  route  in  eastern  Riverside  County,  approximately  30  miles  north 
of  Desert  Center.  SR-177  is  one  lane  in  each  direction  with  centerline  and  edge  of 
pavement  markings. 

The  1-10  is  an  east-west  interstate  starting  in  Santa  Monica,  CA  and  ending  in 
Florida.  At  this  location  it  is  two  lanes  in  each  direction. 

There  is  an  east-west  road  named  Ragsdale  Road  between  the  1-10  and  the  SR- 
177  / Kaiser  Road  intersection  that  was  not  studied  or  counted.  At  the  time  the 
background  counts  were  taken,  the  road  appeared  be  a frontage  road  between  the 
Eagle  Mountain  / 1-10  interchange  and  the  SR-177  / 1-10  interchange.  It  dead  ends 
east  of  the  SR-177. 

Intersections  were  selected  based  on  project  trips,  proposed  distribution  and  the 
anticipated  use  of  the  SR-177  interchange  to  reach  the  Project  sites.  The  SCE  “Red 
Bluff  Substation  Project  Description  April  15,  2010”  describes  the  possible  use  of 
interchanges  east  and  west  of  the  SR-177  / 1-10  interchange.  The  project  trips 
using  those  interchanges  will  be  significantly  less  than  the  number  of  project  trips 
using  the  SR-1777  / 1-10  interchange. 
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Intersections  to  be  analyzed  are: 


9 


SR-177/ 1-10  EB  Ramp 
SR-177/ 1-10  WB  Ramp 
SR-177  / Kaiser  Road 


B.  Existing  traffic  controls  and  intersection  geometries 

SR-177  is  the  main  road  and  is  not  stop  controlled.  The  intersecting  roads  with  SR-177 
are  stop  controlled.  The  geometries  of  the  intersections  are  shown  in  Figure  5 and  in 
Table  2. 


Table  2:  Existing  Geometries 


Intersections 

NB 

SB 

EB 

WB 

L 

T 

R 

L 

T 

R 

L 

T 

R 

L 

T 

R 

SR-177/ 1-10  EB  Ramp' 

- 

1 

S 

S 

1 

- 

1 

1 

Y 

- 

- 

_ 

SR-177/ 1-10  WB  Ramp 

S 

1 

- 

- 

1 

S 

- 

- 

S 

1 

S 

SR-177  / Kaiser  Road 

S 

1 

s 

- 

1 

S 

S 

- 

S 

- 

- 

- 

S - Turning  Movement  is  shared  with  Adjacent  Through  movement. 

Y - Turning  movement  must  yield  but  is  not  stopped  controlled.  Has  a separate  lane. 


C.  Existing  traffic  volumes  - AM  and  PM  peak  hour  turning 
movements  and  roadway  links)  (Figure  6A  - AM  and  Figure  6B  - 
PM) 

Turning  movement  counts  and  a 24  hour  classification  count  were  taken  by  Counts 
Unlimited  (See  Appendix  A)  on  February  17,  2010.  Only  108  vehicles  used  Kaiser 
Road  north  of  Lake  Tamarisk  Resort  during  the  24  hour  period  counted. 

Data  on  the  volume  of  the  1-10  in  the  project  area  was  obtained  from  the  Caltrans 
2008  Annual  Average  Day  Traffic  Data  (Appendix  A).  The  peak  hour  volume  on  the 
1-10  near  the  SR-177  interchange  is  in  the  2,800  to  3,000  vehicle  range. 

D.  Existing  delay  and  Level  of  Service  (LOS)  at  study 
intersections/roadway  links 

Using  the  existing  peak  hour  volumes  and  geometries,  the  following  LOS  resulted  at 
the  study  intersections.  The  detailed  printouts  are  in  Appendix  D. 
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Table  3:  LOS  Summary  for  Existing  Conditions  and  Traffic  Volumes 


Intersection 

Control 

AM  Peak  Period 

PM  Peak  Period 

Delay,  sec 

LOS 

Delay,  sec 

LOS 

SR-177  / 1-10  EB 

Stops  EB  Off  Ramp 

9.0 

A 

8.9 

A 

SR-177  / 1-10  WB 

WB  Off  Ramp  Stops 

8.6 

A 

8.7 

A 

SR-177/ Kaiser  RD 

SB  Kaiser  RD  Stops 

8.5 

A 

8.6 

A 

Since  SR-177  is  not  controlled,  traffic  movements  on  SR-177  will  maintain  an  LOS  A. 
The  movements  of  concern  are  those  at  the  stop-controlled  approach,  as  they  must 
yield  to  the  traffic  on  SR-177.  Furthermore  adequate  gaps  in  the  traffic  stream  or 
queues  need  to  be  available  to  left  and  right  turning  vehicles.  The  existing  traffic 
volumes  operate  at  an  acceptable  LOS  in  both  the  AM  and  PM  Peak  Periods. 

E.  Provide  copy  of  General  Plan  Circulation  Element  in  the  project 
vicinity  (Appendix  A) 

F.  Indicate  if  Transit  service  is  available  in  the  area  and  along  which 
routes  (Appendix  A) 

There  is  no  public  transportation  along  SR-177.  Greyhound  Bus  Service  and  perhaps 
other  commercial  bus  lines  travel  east  and  west  along  1-10  without  designated  stations 
at  SR-177. 

III.  Projected  Future  Traffic 

A.  Project  Traffic  and  Project  Phasing  (each  study  year) 

1.  Ambient  growth  rate 

The  desert  cities  of  the  County  of  Riverside  have  experienced  rapid  growth  in 
the  recent  boom  period.  Table  4 shows  the  growth  of  the  two  nearest  cities 
based  on  numbers  from  the  U.S  Census  Bureau  website. 

Table  4:  Population  Growth  at  1-10  Communities 


City 

Population 

1990 

2000 

2009 

Growth  Rate,  % 

Blythe,  CA 

8,448 

20,465 

21,329 

152 

Indio,  CA 

36,850 

49,116 

82,230 

123 

The  I-10  communities  in  the  area  have  shown  an  approximately  135%  growth 
rate  over  that  19  year  span.  However  the  unincorporated  areas  have  not  grown 
as  rapidly.  Table  5 shows  rates  of  growth  of  about  than  45%  over  the  same 
period  in  the  unincorporated  areas. 
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Table  5:  Population  Growth  in  Unincorporated  County  of  Riverside 


Population 

1990 

2000 

2009 

Growth  Rate,  % 

Balance  of  County 

385,384 

420,721 

558,214 

45 

Caltrans  provides  a history  of  annual  average  daily  traffic  counts  at 
interchanges  throughout  the  state.  The  difference  between  volume  of  traffic 
west  of  the  interchange  and  the  volume  of  traffic  east  of  the  interchange  is  the 
net  traffic  exiting  and  entering  at  the  interchange.  An  increase  in  traffic  indicates 
an  increase  in  the  population  or  employment  activity  near  that  location. 

Comparing  the  net  traffic  at  the  1-10  ramps  in  the  area  between  1998  and  2008, 
there  has  been  little  increase  in  traffic  at  the  ramps.  During  those  10  years,  the 
growth  in  traffic  at  the  SR-177  ramp  was  14%,  an  average  rate  of  about  1.5% 
per  year  in  net  change.  This  is  probably  a more  accurate  number  for  the 
anticipated  growth  in  the  area.  For  the  purposes  of  this  analysis,  a 2%  total 
growth  in  the  background  traffic  during  the  construction  period  will  be  used. 

Table  6:  Caltrans  Annual  Average  Daily  Traffic  Counts 


1998 

2008 

Interchange 
with  1-10 

West 

East 

Net 

Change 

West 

East 

Net 

Change 

Growth 
Rate,  % 

Eagle 

Mountain/Cloud 

15,200 

15,200 

0 

23,000 

23,000 

0 

Eagle  Mountain 

15,200 

15,100 

100 

23,000 

23,000 

0 

-100 

SR-177 

15,100 

13,700 

1,400 

23,000 

21,400 

1,600 

14 

Chuckwalla 

13,700 

13,700 

0 

21,400 

21,400 

0 

Ford  Dry  Lake 

13,700 

13,700 

0 

21,400 

21,300 

100 

100 

2.  Project  Trip  generation 

Project  trips  are  the  volume  of  traffic  that  will  be  added  to  the  road  system 
because  of  the  development  of  the  project.  Since  this  land  is  currently 
undeveloped,  all  trips  that  will  be  generated  by  the  project  are  considered  to  be 
project  trips  for  the  purposes  of  this  study. 

There  are  several  ways  to  estimate  the  trips  generated  by  a project.  One  way  is 
to  use  data  collected  from  a large  number  of  similar  projects.  Such  data  has 
been  compiled  by  the  Institute  of  Transportation  Engineers,  “ITE  Trip 
Generation  Handbook.”  These  data  points  have  been  plotted  and  best  fit  curves 
through  these  data  points  have  been  developed.  However,  the  construction  of  a 
solar  farm,  substation,  and  transmission  lines  or  the  operation  of  these  facilities 
is  not  identified  in  the  ITE  Trip  Generation  Handbook. 

Therefore,  an  analysis  of  individual  site  activities  including  employment, 
deliveries  of  construction  materials  and  equipment,  the  construction  schedule, 
and  future  operational  activities  and  resulting  trips  needs  to  be  studied 
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individually  to  identify  the  trips  generated  at  varying  phases  of  project 
development. 

Furthermore,  these  trips  need  to  be  identified  as  to  those  trips  occurring  during 
the  hours  of  expected  peak  traffic  on  the  road.  Generally  there  are  two  times 
when  the  existing  traffic  volume  is  highest:  between  0600-0900  and  1600-1800 
on  a normal  week  day.  The  impacts  of  the  traffic  are  studied  for  the  peak  one 
hour  period  during  each  of  those  two  periods.  The  discussion  that  follows  will 
estimate  the  project  trips  of  concern  for  both  the  AM  and  PM  Peak  Periods. 

Opening  Day  Project  Trips  - The  project  trips  for  the  operation  and  maintenance 
of  the  SOLAR  FARM,  TRANSMISSION  LINE  and  RED  BLUFF  SUBSTATION 
will  be  low. 

First  Solar  anticipates  about  15  daily  trips  to  and  from  the  site  for  the  various 
employees  and  an  additional  7 deliveries  per  weekday.  Table  7 shows  an 
anticipated  schedule  of  the  trips  to  and  from  the  site  each  day.''  Trips  to  the 
Visitor’s  Center  will  primarily  be  by  school  bus  or  car  and  are  not  expected  to 
occur  during  the  peak  traffic  periods. 

Table  7:  Operation  and  Maintenance  Project  Trips  - SOLAR  FARM 


Buildings 

Staff  per 
shift 

Shifts 

ADT  Trips 

(one-way) 

AM  Peak 
Period 

PM  Peak 
Period 

IN 

OUT 

IN 

OUT 

M&M,  etc. 

10 

0600-  1800 

20 

- 

- 

- 

- 

10 

1800-0600 

20 

10 

10 

- 

Visitor’s  Center 

1 

1000-  1500 

2 

- 

- 

- 

- 

Guard  Shack 

2 

0600-  1800 

4 

- 

- 

- 

- 

2 

1800-0600 

4 

- 

2 

2 

- 

Deliveries 

0800-  1700 

14 

1 

1 

1 

1 

Total 

64 

1 

13 

13 

1 

TRANSMISSION  LINE  - Traffic  for  the  operation  and  maintenance  of 
TRANSMISSION  LINE  is  sporadic.  Inspections  are  generally  yearly  and 
maintenance  will  be  on  an  “as-needed”  basis.  No  peak  hour  project  trips  are 
included  in  the  peak  periods  for  the  operation  and  maintenance  since  these 
trips  can  report  at  anytime.  The  operation  and  maintenance  of  the 
TRANSMISSION  LINE,  regardless  of  the  route  used,  is  not  anticipated  to 
impact  the  LOS  of  the  intersections  and  roads  in  the  area. 

RED  BLUFF  SUBSTATION  - The  RED  BLUFF  SUBSTATION  will  be  monitored 
remotely  and  may  have  3-4  visits  a month  regardless  of  the  location  selected. 
No  peak  hour  project  trips  are  included  in  the  peak  periods  for  the  operation 
and  maintenance  since  these  visits  may  occur  at  anytime.  The  operation  and 
maintenance  of  the  RED  BLUFF  SUBSTATION,  regardless  of  the  route  used,  is 
not  anticipated  to  impact  the  LOS  of  the  intersections  and  roads  in  the  area. 
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Table  8:  Operation  and  Maintenance  Project  Trips 
For  the  Project 


Project  Component 

ADT  Trips 

AM  Peak 
Period 

PM  Peak 
Period 

(round  trips) 

IN 

OUT 

IN 

OUT 

SOLAR  FARM 

28 

1 

13 

13 

1 

TRANSMISSION  LINE 

- 

- 

- 

- 

- 

RED  BLUFF  SUBSTATION 

- 

- 

- 

- 

- 

Total  O&M  Project  Trips 

28 

1 

13 

13 

1 

This  results  in  total  Opening  Day  project  trips  of  14  trips  during  the  AM  and  PM 
Peak  period.  An  increase  of  14  trips  during  the  peak  hour  will  not  impact  the 
intersections  or  roadway.  The  existing  intersections  and  roadways  have 
sufficient  capacity  to  absorb  these  14  trips  without  a decrease  in  LOS  or 
operation.  There  is  no  concern  for  impacts  to  the  study  roads  or  intersection 
and  no  need  for  mitigation  due  to  the  operation  and  maintenance  project  trips 
for  the  Project. 

A future  analysis  (20  year  scenario)  with  these  14  trips  was  not  performed.  The 
project  trips  are  not  anticipated  to  change  since  the  activity  which  generated  the 
trips  is  not  likely  to  change.  The  future  intersection  volumes  will  increase  based 
upon  growth  rates  established  earlier.  However  traffic  forecasting  for  a 20  year 
scenario  is  not  an  exact  science.  The  volumes  forecast  will  have  a variance  of 
more  than  these  14  project  trips.  Therefore,  a future  LOS  was  not  performed. 

Additionally  the  Riverside  County  Transportation  Department  Traffic  Impact 
Analysis  Preparation  Guide  does  not  require  the  analysis  of  intersections  that 
receive  less  than  50  peak  period  project  trips.  The  Project  will  not  generate  at 
least  50  peak  period  project  trips  during  the  operation  and  maintenance  of  its 
components  after  construction.  The  Project  will  generate  at  least  50  peak  period 
project  trips  during  the  construction  of  its  components.  Construction  traffic 
impacts  will  be  analyzed. 

Construction  Traffic  Project  Trips-  Frequently  the  impacts  of  the  project  trips 
during  construction  are  ignored  due  to  the  limited  duration  and  temporary 
nature  of  the  impacts.  However  the  construction  period  of  this  project  is 
expected  to  take  from  December  of  2010  through  February  of  2013  or  a little 
over  2 years.  The  project  trips  identified  for  Opening  Day  and  the  20  year  future 
scenario  were  too  small  to  be  significant.  Therefore,  the  project  trips  from  the 
construction  activities  were  selected  for  impact  analysis. 

The  Supplemental  POD  released  March  19,  2010  and  the  SCE  “Red  Bluff 
Substation  Project  Description  April  15,  2010”  provided  a great  deal  of 
information  regarding  number  of  personnel,  equipment,  and  process  of  the 
construction  effort  required.  The  current  construction  schedule  for  the  SOLAR 
FARM  and  TRANSMISSION  LINE  is  included  in  Appendix  C. 
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Construction  Worker  Project  Trips  - 


SOLAR  FARM  - The  construction  and  management  workers  required  for  the 
construction  of  the  SOLAR  FARM  are  expected  to  peak  at  about  562 
employees  during  months  6 and  7 of  the  proposed  construction  schedule,  not 
including  the  security  guards.  Months  5 and  8-16  will  have  closer  to  542 
employees  at  the  site. 

TRANSMISSION  LINE  - The  construction  workers  required  for  the  construction 
of  the  TRANSMISSION  LINE  are  anticipated  to  average  25  employees  for  the 
20  month  effort.  They  will  peak  at  60  for  the  6"^  - 8*^  months  of  construction. 

SOLAR  FARM  and  TRANSMISSION  LINE  construction  work  shifts  will  be  0700 
to  1530.  The  hours  may  be  adjusted  for  particular  construction  efforts  (concrete 
pours)  or  to  avoid  the  worst  of  the  summer  heat. 

First  Solar  plans  to  provide  25  buses  with  20  seats  each  to  transport  crews  from 
Palm  Springs,  Blythe  and  other  population  centers  to  the  site.  Even  with  the 
long  distances  to  commute,  it  is  anticipated  that  approximately  10%  of  the  staff 
will  drive  vehicles  with  two  or  less  persons  per  car  or  about  60  vehicles. 

RED  BLUFF  SUBSTATION  - 

The  SCE  “Red  Bluff  Substation  Project  Description  April  15,  2010”  describes 
the  work  crews  required  for  various  components  of  the  RED  BLUFF 
SUBSTATION.  No  construction  schedule  was  provided.  The  tasks  and  number 
of  workers  did  not  change  between  the  two  locations. 

Since  no  construction  schedule  was  provided,  the  peak  number  of  crew  for 
each  component  was  assumed  to  overlap  so  that  a conservative  project  trips 
estimate  was  developed. 

It  is  not  known  at  this  time  if  the  construction  will  be  completed  by  SCE  crews  or 
the  staff  of  a private  contractor.  SCE  crews  usually  travel  in  crew  cab  trucks 
with  a minimum  of  3 to  a pickup.  Crews  for  private  contractors  generally  arrive 
in  separate  vehicles,  but  given  the  long  commute  it  was  assumed  that  80%  of 
the  employees  will  car  pool  to  the  site.  With  those  assumptions,  it  will  take  more 
cars  to  provide  the  same  number  of  workers  if  private  contractors  are  used  for 
the  construction  of  the  substation  and  its  components.  The  number  of  vehicles 
estimated  to  carry  the  private  contractor’s  employees  was  used  as  the  project 
trips  during  construction  of  the  RED  BLUFF  SUBSTATION. 

The  project  trips  for  the  construction  workers  for  all  of  the  components  of  the 
Project  were  added  in  the  following  table.  The  calculations  and  assumptions 
leading  to  this  table  are  given  in  more  detail  in  Appendix  C. 
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Table  9:  Construction  Workers  Project  Trips 


o 


Component 

Daily  Trips,  PCEs 

AM  Peak  Period 

PM  Pea 

k Period 

IN 

OUT 

IN 

OUT 

SOLAR  FARM  & 
TRANSMISSION  LINE 

204 

88 

2 

- 

10 

RED  BLUFF  SUBSTATION 

108 

46 

- 

- 

8 

Visitors,  etc. 

10 

- 

- 

- 

- 

Total 

322 

134 

2 

- 

18 

Construction  Equipment  Project  Trips  - The  Supplemental  POD  released  March 
19,  2010  and  the  SCE  “Red  Bluff  Substation  Project  Description  April  15,  2010” 
provided  a great  deal  of  information  regarding  quantities  and  types  of  vehicles 
that  will  be  used  for  the  construction  of  the  Project  and  the  materials  that  will  be 
hauled  to  the  construction  site.  It  is  anticipated  that  approximately  10,400  loads 
will  be  brought  to  the  site  over  the  course  of  the  construction  effort.  The  majority 
of  the  equipment  and  materials  will  be  brought  to  the  site  via  oversized  vehicles. 

Since  access  to  the  site  requires  driving  the  oversized  vehicles  on  state 
controlled  roads  (1-10,  SR-177,  etc),  permits  from  Caltrans  are  required.  Those 
permits  require  the  oversized  vehicles  access  the  State’s  roads  outside  of  the 
peak  traffic  periods. 

The  equipment  will  be  brought  to  the  site  as  needed  and  will  not  impact  the 
public  roads  again  until  they  depart.  Most  of  this  equipment  will  be  brought  to 
the  site  prior  to  the  maximum  level  in  construction  employee  traffic. 

It  is  anticipated  that  an  average  of  about  20  large  vehicles  will  deliver 
equipment  or  material  each  day.  Even  though  there  may  be  several  deliveries  of 
materials  a day  for  most  of  the  construction  period,  most  of  these  vehicles  are 
not  expected  to  move  during  the  peak  traffic  periods.  The  only  exception  to  this 
norm  will  be  when  concrete  is  being  poured. 

At  this  time,  it  is  anticipated  that  concrete  will  be  delivered  to  the  project  site 
from  communities  to  the  east  in  10  cubic  yard  mixers.  These  vehicles  have  3 
axles  on  the  road  and  move  during  all  hours  of  the  day. 

Since  concrete  needs  to  be  poured  in  cooler  temperatures,  the  concrete  trucks 
frequently  move  during  the  AM  Peak  Period.  When  the  pouring  sites  are  set  up 
efficiently,  up  to  3 mixers  can  arrive,  be  unloaded  and  leave  in  an  hour.  For  the 
purposes  of  this  analysis,  it  is  assumed  that  concrete  is  being  poured  in  two 
sites  at  one  time  and  that  6 mixers  will  arrive  at  the  site  and  5 mixers  will  leave 
the  site  in  an  hour’s  time  during  the  AM  Peak  Period. 

For  the  concrete  to  be  unloaded  effectively,  the  site  needs  to  be  set  up  and 
ready  to  go.  This  normally  means  that  part  of  the  construction  crew  has  arrived 
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earlier  to  set  up  the  site.  To  keep  the  analysis  conservative,  the  construction 
worker  traffic  is  not  being  reduced  for  the  AM  peak  period. 

Large  trucks  move  through  surface  streets  and  intersections  more  slowly  than 
cars  and  take  more  time  to  move  through  intersections.  Since  the  analysis 
procedures  are  based  on  the  number  of  passenger  cars,  the  concrete  mixer 
must  be  converted  to  an  equivalent  number  of  cars.  The  project  truck  trips  were 
converted  to  passenger  car  equivalents  (PCEs)  by  using  a factor  of  3.  Using  a 
PCE  of  3 per  concrete  mixer,  the  number  of  project  trips  due  to  concrete  mixers 
will  18  PCEs  arriving  and  15  PCEs  leaving  the  AM  Peak  Period. 

Concrete  will  not  be  poured  during  all  peak  traffic  periods  during  the 
construction.  But  since  the  deliveries  of  large  loads  that  are  not  oversized  could 
happen  during  the  peak  periods,  the  inclusion  of  almost  a third  of  the  daily 
deliveries  during  the  AM  Peak  Period  will  result  in  a conservative  estimate  for 
the  analysis. 


Table  10:  Construction  Project  Trips,  PCEs 


Component 

Daily  Trips,  PCEs 

AM  Pea 

< Period  PM  Pea 

k Period 

IN 

OUT 

IN 

OUT 

SOLAR  FARM  & 
TRANSMISSION  LINE 

204 

88 

2 

- 

10 

RED  BLUFF  SUBSTATION 

108 

46 

- 

- 

8 

Visitors,  etc. 

10 

- 

- 

- 

- 

Personnel  Subtotal 

322 

134 

2 

- 

18 

Deliveries,  Concrete, 
Equipment 

- 

18 

15 

- 

- 

Total 

- 

152 

17 

- 

18 

3.  Project  Trip  Distribution  and  Assignment  (Figures  7 and  8) 

Access  to  the  site  will  be  primarily  from  I-10  via  SR-177  and  Kaiser  Road.  The 
majority  of  the  construction  workers  will  be  assigned  to  the  SOLAR  FARM  off 
Kaiser  Road. 

If  Alternative  A is  selected  for  the  Red  Bluff  Substation  location,  access  may  be 
provided  by  the  Chuckwalla  Road  / 1-10  interchange.  This  would  include  the 
crews  working  on  all  components  of  the  RED  BLUFF  SUBSTATION  and  the 
crews  working  on  the  TRANSMISSION  LINE  during  the  portion  of  its 
construction  near  the  substation. 

If  Alternative  B is  selected  for  the  Red  Bluff  Substation  location,  access  will  be 
the  Eagle  Mountain  Road  / 1-10  interchange.  This  would  include  the  crews 
working  on  all  components  of  the  RED  BLUFF  SUBSTATION  and  the  crews 
working  on  the  TRANSMISSION  LINE  during  the  portion  of  its  construction  near 
the  substation. 

Using  either  Chuckwalla  Road  / 1-10  interchange  or  Eagle  Mountain  Road  / 1-10 
interchange  would  reduce  the  project  trips  for  the  construction  workers  and 
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concrete  trucks  on  SR-177.  This  would  reduce  the  anticipated  traffic  impacts  at 
the  SR-177  / I-10  interchange.  For  the  purposes  of  this  analysis,  it  is  assumed 
that  all  the  project  traffic  will  use  the  SR-177  / 1-10  interchange. 

Construction  Workers  Distribution  - The  construction  workers  will  access  the 
site  via  the  SR-177  / 1-10  interchange.  Those  working  at  the  SOLAR  FARM  will 
turn  north  at  the  interchange.  The  crews  on  the  TRANSMISSION  LINE  will  turn 
either  north  or  south  depending  on  where  the  work  is  on  its  route.  The  crews 
working  on  or  near  the  RED  BLUFF  SUBSTATION  will  turn  south  at  the 
interchange. 

Given  the  low  population  density  in  the  area  it  was  assumed  that  only  about  3% 
of  the  workers  would  come  from  the  local  area.  They  were  distributed  as 
arriving  from  Eagle  Mountain,  a community  north  of  the  SOLAR  FARM  site. 

Another  3%  of  the  construction  workers  were  distributed  as  arriving  from  the 
north  using  SR-177. 

The  remainder  of  the  employees  was  distributed  to  arrive  via  1-10.  The 
population  centers,  with  available  workers  are  primarily  west  of  the  SR-177  / I- 
10  interchange.  Due  to  the  difference  in  population  densities,  remaining 
construction  worker  traffic  is  divided  approximately  70%  - 30%  west  and  east  of 
the  interchange. 

Concrete  Trucks  - The  project  description  has  all  concrete  trucks  arriving  and 
leaving  to  the  east  from  Blythe. 

Figure  7 shows  the  inbound  project  trip  distribution  in  terms  of  percentage.  The 
outbound  distribution  of  project  trips  would  be  the  opposite  of  the  inbound 
distribution.  Figure  8 shows  the  project  trips  distribution  in  terms  of  PCEs. 

4.  Other  factors  affecting  trip  generation  (identify  any  factors  used 
to  adjust  trip  generation,  such  as  pass-by  trips,  internal  trips,  or 
modal  choice. 

The  Project  is  a destination  that  does  not  lend  itself  to  pass-by  trips,  internal 
trips,  or  modal  choice. 

5.  Construction  Project  peak  hour  turning  movement  traffic 

See  Figures  7 and  8 discussed  above. 

6.  Project  completion  or  phase  completion  traffic  volumes 

See  Section  III.  A.  2.  The  construction  worker  traffic  exceeds  any  operation  and 
maintenance  traffic  and  is  the  only  one  that  needs  to  be  considered. 

C.  Cumulative  Traffic  (background) 

1.  Ambient  Growth  Rate 

See  section  III.A.1. 
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2.  Identify  location  of  other  approved  or  proposed  development 
projects 

Cumulative  traffic  impacts  are  a concern  when  new  projects  have  been 
approved,  are  funded  for  construction,  but  are  currently  not  opened.  In  the  near 
future,  these  projects  would  generate  additional  traffic  trips  throughout  the  study 
area.  At  the  time  of  the  data  collection  for  existing  traffic  volumes,  these 
cumulative  project  trips  cannot  be  collected  and  must  be  estimated. 

The  EIS  for  the  Project  has  an  extensive  list  of  projects  that  may  be  built  in  the 
future.  The  tables  and  a figure  from  the  EIS  are  in  Appendix  C.  The  list  was 
reviewed  for  approved  but  not  built  projects  that  would  add  project  trips  to  the 
study  intersections. 

The  following  projects  might  add  trips  to  the  study  intersections: 

Table  11:  Possible  Cumulative  Projects 


Name 

Location 

Status 

Eagle  Mountain  Pumped  Water 
Storage 

North  of  Desert  Center 

Application  submitted 

Chuckwalla  Solar  1 

North  of  Desert  Center 

Plan  of  Development 
submitted  to  BLM 

Desert  Lily  Soleil 

North  of  Desert  Center 

- 

Eagle  Mountain  Landfill  Project 

North  of  Desert  Center 

Project  Alternatives 
under  reconsideration. 

Chuckwalla  Racetrack 

North  of  Desert  Center, 
on  SR-177 

Approved 

The  first  four  projects  are  not  approved  and  their  anticipated  project  trips  are  not 
considered  to  be  cumulative  trips  for  the  analysis  for  the  First  Solar's  Project. 

The  other  project  in  the  area  is  the  Chuckwalla  Racetrack,  the  proposed 
conversion  of  a closed  airstrip  to  a membership  racetrack  and  storage  venue. 
The  access  to  the  Chuckwalla  Racetrack  will  be  from  1-10  or  State  Route  62  via 
SR-177. 

The  County  of  Riverside  did  not  require  a traffic  study  for  the  Chuckwalla  so  the 
number  of  vehicles  added  during  the  peak  hours  of  a typical  weekday  is 
assumed  to  be  insignificant.  It  is  probable  that  the  majority  of  the  trips  are 
expected  to  be  on  the  weekends.  The  trips  generated  by  the  Chuckwalla 
Racetrack  are  not  considered  to  be  cumulative  for  the  analysis  for  the  First 
Solar’s  Project. 

3.  Trip  generation  from  other  approved  projects  - Not  Applicable. 

4.  Trip  distribution  and  assignment  of  other  approved  development 
projects  - Not  Applicable. 
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5.  Total  background  peak  hour  turning  movement  volumes 
(Figures  9A  and  9B) 

The  background  traffic  counted  at  the  site  was  increased  by  2%  to  project  the 
background  traffic  expected  during  the  construction  period.  The  volumes  shown 
on  Figures  6A  and  6B  were  multiplied  by  1.02. 

IV.  Traffic  Analysis 

A.  Capacity,  Level  of  Service  and  Improvement  Analysis  - 
Intersections 

1)  Delay  and  LOS  for  Existing  Conditions 

See  Section  II.  D.  LOS  printouts  are  in  Appendix  D. 

Table  12:  LOS  Summary  for  Existing  Conditions  and  Traffic  Volumes 


Intersection 

Control 

AM  Peak  Period 

PM  Peak  Period 

Delay,  sec 

LOS 

Delay,  sec 

LOS 

SR-177/  1-10  EB 

EB  Off  Ramp  Stops 

9.0 

A 

8.9 

A 

SR-177/1-10  WB 

WB  Off  Ramp  Stops 

8.6 

A 

8.7 

A 

SR-177/ Kaiser  RD 

SB  Kaiser  RD  Stops 

8.5 

A 

8.6 

A 

2)  Delay  and  LOS  for  Project  Conditions 

For  this  project,  the  only  activity  which  generates  a traffic  concern  is  the 
construction  work.  Normally  construction  impacts  are  not  of  concern  as  they  are  of 
short  duration  and  temporary.  Typically,  the  project  trips  are  added  to  the  opening 
day  and  future  year  scenario  background  traffic  and  it  is  the  combination  of  those 
two  volumes  which  generate  a traffic  impact.  However,  in  this  situation  the  existing 
ADT  of  the  streets  is  in  the  100  ADT  range  and  with  the  project  trips  added  for  the 
Project  after  Opening  Day  just  doesn’t  generate  an  impact  for  evaluation. 

In  this  situation  the  construction  period  will  continue  for  more  than  2 years  and  the 
number  of  vehicles  used  during  construction  will  be  substantially  more  than  the 
anticipated  volumes  of  traffic  during  the  operation  and  maintenance  of  the  Project. 
So  the  construction  traffic  impacts  are  analyzed.  More  detail  LOS  analysis  printouts 
can  be  found  in  Appendix  D. 

Table  13:  LOS  Summary  for  Construction  Period 


Intersection 

Control 

Without  Project 

With  Project 

AM  Peak  Period 

Delay,  sec 

LOS 

Delay,  sec 

LOS 

SR-177/1-10  EB 

EB  Off  Ramp  Stops 

9.0 

A 

9.6 

A 
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Intersection 

Control 

Without  Project 

With  Project 

SR-177/ 1-10  WB 

WB  Off  Ramp  Stops 

8.6 

A 

9.3 

A 

SR-177/ Kaiser  RD 

SB  Kaiser  RD  Stops 

8.5 

A 

8.6 

A 

PM  Peak  Period 

Delay,  sec 

LOS 

Delay,  sec 

LOS 

SR-177  / 1-10  EB 

EB  Off  Ramp  Stops 

8.9 

A 

9.0 

A 

SR-177 /MO  WB 

WB  Off  Ramp  Stops 

8.7 

A 

8.8 

A 

SR-177 /Kaiser  RD 

SB  Kaiser  RD  Stops 

8.6 

A 

8.7 

A 

As  summarize  in  Table  13,  the  impact  of  the  construction  traffic  to  the  background 
traffic  expected  during  the  construction  period  is  to  increase  the  delay  at  all 
intersections  by  less  than  one  second.  The  LOS  does  not  deteriorate  a level  at  any 
intersection.  The  construction  traffic  for  this  Project  has  no  significant  traffic  impact 
at  the  intersections. 

V.  Findings  and  Recommendations 

A.  Traffic  Impacts  and  Level  of  Service  Analysis 

This  analysis  was  prepared  to  identify  traffic  impacts  and,  if  needed,  propose 
mitigation,  of  those  impacts  of  the  construction  of  the  Desert  Sunlight  Solar  Farm 
(Project)  proposed  by  First  Solar  Development  (First  Solar).  The  Project  includes  a 
solar  farm  producing  up  to  550  MW  of  electrical  power,  approximately  12  miles  of 
230-kV  transmission  line  and  a 230  - 500  kV  substation.  The  Project  will  provide 
renewable  electrical  power. 

This  traffic  study  was  completed  with  generally  accepted  procedures  and  reflects 
the  opinions  of  Hernandez,  Kroone  & Associates  (HKA).  The  methods  used  are 
based  on  the  Highway  Capacity  Manual.  The  traffic  study  follows  the  outline  in  the 
Riverside  County  Transportation  Department  “Traffic  Impact  Analysis  Preparation 
Guide”,  dated  April  2008. 

The  project  trips  were  generated  and  distributed.  The  Project  will  generate  less 
than  15  trips  per  peak  traffic  period  after  construction  is  completed.  As  analysis  is 
not  required  at  intersections  with  less  than  50  peak  hour  trips,  an  Opening  Day  and 
Future  Year  (20  year  scenario)  was  not  completed. 

However  due  to  the  length  of  the  construction  period,  the  construction  traffic 
impacts  were  evaluated.  Based  on  the  construction  trips  and  the  distribution  of 
those  trips  the  following  intersections  were  selected  for  analysis: 

• SR-177/ 1-10  EB  Ramp 

• SR-177/ 1-10  WB  Ramp 

• SR-177  / Kaiser  Road 
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As  noted  before,  the  future  conditions  without  project  traffic  is  the  yardstick  to 
determine  the  magnitude  of  the  project  and  its  traffic  impacts.  The  operation  of  the 
traffic  without  the  project  is  compared  to  the  operation  of  the  traffic  with  the  project 
to  identify  the  traffic  impacts.  The  measure  of  the  operation  of  the  traffic  is  called 
the  Level  of  Service  (LOS). 

The  study  intersections  were  analyzed  for  the  AM  and  PM  peak  traffic  periods  for 
the  without  project  condition  and  the  with  project  condition  during  the  construction 
period.  Counts  were  taken  at  these  intersections,  those  volumes  were  increased  by 
2%  to  account  for  the  increase  in  background  traffic  over  the  next  two  years  to 
model  the  without  project  condition.  The  project  trips  were  added  to  model  the  with 
project  condition. 

The  Highway  Capacity  Software  was  used  to  calculate  the  LOS.  Table  12  is  a 
summary  of  the  current  operation  of  the  intersections.  All  intersections  currently 
operate  at  a LOS  of  A.  Table  13  summarizes  the  operation  of  the  intersections 
during  the  construction  time  period.  All  intersections  continue  to  operate  at  a LOS 
of  A for  the  next  few  years.  The  anticipated  construction  traffic  does  not  degrade 
the  LOS.  The  Project  has  no  traffic  impacts  at  the  study  intersections  and  no 
mitigation  is  required. 

The  construction  traffic  will  add  a large  number  of  vehicles  to  the  local  roads.  Being 
a “good  neighbor”  during  construction  might  include  the  following  efforts: 

• Sweeping  the  paved  roads  periodically  to  cut  down  on  dust  picked  up  by 
the  construction  vehicles 

• Documenting  the  current  state  of  the  roads  (video  and  pavement  corings) 
to  be  used  during  construction  and  returning  the  roads  to  the  current  level 
after  construction. 

B.  Traffic  Signal  Warrant  Analysis 

No  traffic  signal  warrant  analysis  is  needed. 

C.  Circulation  requirements 

No  on-site  or  area  wide  circulation  improvements  are  needed. 


Figure  1 - Vicinity  Map 

Figure  2 - Site  Plan  for  Solar  Farm  Alternative  A 
Figure  3 - Site  Plan  for  Solar  Farm  Alternative  B 
Figure  4 - Photos 

Figure  5 - Existing  Lane  Configurations 
Figure  6A  - Existing  Traffic  - AM 
Figure  6B  - Existing  Traffic  - PM 
Figure  7 - Project  Trip  Distribution,  % 

Figure  8 - Project  Trip  Distribution,  PCEs 

Figure  9A  - Background  Traffic  Adjusted  for  Construction  Period  - AM 
Figure  9B  - Background  Traffic  Adjusted  for  Construction  Period  - PM 
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' First  Solar  Inc.,  “Plan  of  Development  - Desert  Sunlight  Solar  Farm”,  December  29,  2009,  page  7. 

" First  Solar  Inc.,  “Plan  of  Development  - Desert  Sunlight  Solar  Farm”,  December  29,  2009,  page  4. 

Tetra  Tech  Mapping  of  information  in  First  Solar  Inc.,  “Plan  of  Development  - Desert  Sunlight  Solar 
Farm”,  December  29,  2009,  and  First  Solar,  Inc.,  “Supplemental  Plan  of  Development  - Desert  Sunlight 
Solar  Farm”,  March  19,  2010. 

'''  Riverside  County  Integrated  Project,  Desert  Center  Area  Plan  Circulation,  Figure  6. 

''  First  Solar  Inc,  “Supplemental  Plan  of  Development  - Desert  Sunlight  Solar  Farm”,  March  19,  2010, 
page  51 


Appendices: 

A.  Background  Information 

B.  Land  Use 

C.  Project  Trip  Generation 

D.  LOS  Analysis 
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Appendix  A 

Background  Information 

• LOS  Tables 

• TRANSMISSION  LINE  Route  Alternatives 

• Existing  Traffic  Counts  - Intersections  and  Freeway 

• General  Plan  Circulation  Element 

• Transit  Map 

• Population  Data 
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EXH!B;T  23-2.  LOS  CRI'ERIA  FOR  BASIC  FREFWAY  SEG!.•'£^TS 


Criteria 

LOS 

A 

B 

C ■ 

D 

E 

FFS  = 

7£  mi.T- 

Maximum  density  |pc/mi/ln;i 

1i 

18 

26 

35 

AZ 

MinimorB  speed  (mi/ti} 

75.0 

74.3 

70.6 

62.2 

53.3 

MaximurTi  v/c 

0.3A 

0.56 

0.76 

0.90 

1.00 

L'aximurri  service  fiwi  rate  {pc/Wn; 

82C 

135C 

1630 

2170 

2-100 

FFS- 

70  mi/ri 

Maximum  density  (pc/mi/ln) 

r 

18 

26 

35 

45 

Minimurr.  speed  (mi/hi 

70.0 

70.0 

66.2 

61.5 

53.3 

Maximum  v/s 

0.32 

0.53 

0.74 

0.9G 

1.00 

Maximurr  service  flov,  rale  (pc/ri/in) 

770 

1260 

1770 

21  S3 

2400 

FFSrr 

55  mi./h 

Maxi.murr.  densih  (pn/rr,!/lr!} 

11 

IS 

25 

35 

45 

Minimum  speed  (mi/h) 

65.0 

65.0 

64.6 

5E.7 

52.2 

Maximum  v.'c 

0.33 

0.60 

0.71 

0.89 

1.00 

Maximum  senice  flov.  rats  (pc/a'lr.) 

710 

117C 

16S0 

2090 

2350 

FFS  =1 60  mi./fi 

■Maximum  density  jpc/mi/in' 

11 

1B 

26 

35 

45 

Mtnimum  sr»ed  jmi^ri] 

60.0 

60.D 

6'j.O 

57.6 

51.1 

Maximum  v/c 

0.S 

0.47 

0.68 

0.8B 

1.0C 

Maximum  service  flow  rats  (pc/h/in) 

BoD 

10SC' 

15S3 

2020 

23iK 

FFS- 

iS  mi/h 

Maximum  density  (pc/mi/iri) 

11 

18 

26 

35 

45 

Minimum  speed  tmi/n'; 

56-0 

55.C 

55-0 

54.7 

5C.0 

Maximum  v/c 

0.27 

0.44 

0.64 

0.B5 

1.00 

Maximum  ssrvice  llw  rate  (pc/h/ln) 

60u 

99D 

i4s:i 

1910 

225' 

Note: 

T.ite  exa?,  matnematicai  reiasonship  teweer  dsns%'  anC  v/c  has  not  always  tsssn  maintamK  a!  LOS  boundaries  because  c.  the 

use  ot  rounded  values.  De-isiry  is  tne  primary  delerminam  o1  LOS.  The  speed  criienon  is  tne  speed  at  maximum  density  for  a 

gveri  LOS. 

LOS 

The  average  control  delay  per  S'ehicle  is  estimated  for  each  lane  group  and 

aggregated  for  each  approach  and  for  the  intersection  as  a whole.  LOS  is  directly  related 

to  the  control  delay  value.  The  criteria  are  listed  in  Exhibit  1 6-2. 

EXHIBIT  16-2.  LOS  CRITERIA  FOR  SIGNALIZED  INTERSECTIONS 

LOS 

Comro!  Deiay  per  Vehicle  (SiAiehi 

A 

< 10 

B 

> 10-2C 

C 

>20-35 

D 

>35-55 

E 

> 55-SO 

F 

>80 
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Thru 

Right 

App. 

Total 

Left 

Thru 

Right 

App. 

Total 

Int. 

Total 

Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  - Peak  1 of  I 
Peak  Hour  for  Entire  Intersection  Begins  at  08:00  AM 


08:00  AM 

0 

7 

II 

18 

0 

0 

4 

4 

4 

9 

0 

13 

0 

0 

0 

0 

35 

08:15  AM 

0 

6 

13 

19 

0 

0 

2 

2 

1 

8 

0 

9 

0 

0 

0 

0 

30 

08:30  AM 

0 

9 

1 1 

20 

0 

0 

3 

3 

0 

14 

0 

14 

0 

0 

0 

0 

37 

08:45  AM 

0 

4 

10 

14 

0 

0 

5 

5 

0 

10 

0 

10 

0 

0 

0 

0 

29 

Total 

Volume 

0 

26 

45 

71 

0 

0 

14 

14 

5 

41 

0 

46 

0 

0 

0 

0 

131 

% App. 
Total 

0 

36.6 

63.4 

0 

0 

100 

10.9 

89.1 

0 

0 

0 

0 

PHE 

^000 

.722 

.865 

.888 

.000 

.000 

.700 

.700 

.313 

.732 

.000 

.821 

.000 

.000 

.0(K) 

.000 

.885 

County  of  Riverside 
N/S:  SR-177 

E/W:  1-10  Westbound  Ramps 
Weather:  Sunny 


Counts  Unlimited  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 


File  Name 
Site  Code 
Start  Date 
Page  No 


CRV17710WAM 

10040001 

2/17/2010 

2 


o 


Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  - Peak  1 of  1 
Peak  Hour  for  Each  Approach  Begins  at: 


08:00  AM 

07:15  AM 

08:00  AM 

07:00 

AM 

+()  mins. 

0 

7 

11 

18 

0 

0 

6 

6 

4 

9 

0 

13 

0 

0 

0 

0 

+ 15  mins. 

0 

6 

13 

19 

0 

0 

3 

3 

1 

8 

0 

9 

0 

0 

0 

0 

+30  mins. 

0 

9 

1 1 

20 

0 

0 

4 

4 

0 

14 

0 

14 

0 

0 

0 

0 

+45  mins. 

0 

4 

10 

14 

0 

0 

4 

+ 

0 

10 

0 

10 

0 

0 

0 

0, 

Total 

Volume 

0 

26 

45 

71 

0 

0 

17 

5 

41 

0 

46 

0 

0 

0 

0 

% App. 
Total 

0 

36.6 

63.4 

0 

0 

1(K) 

10.9 

89.1 

0 

0 

0 

0 

PHF 

.000 

.722 

.865 

.888 

.000 

.000 

.708 

.708 

.313 

.732 

.000 

.821 

.000 

.000 

.000 

.000 

c 


Counts  Unlimited  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 

County  of  Riverside 
N/S:  SR-177 

E/W:  1-10  Westbound  Ramps 
Weather:  Sunny 


File  Name 
Site  Code 
Start  Date 
Page  No 


CRV17710WPM 

10040001 


r 


Groups  Primed-  Total  Vuluiiic 


SK-177 

Southbound 

I- 1 0 Westbound  Off  Ramp 
Westbound 

SR-177 

Northbound 

1-10  Westbound  On  Ramp 
Eastbound 

Start  Time 

Left 

Thru 

Right 

App. 

Total 

Left 

Thru 

Right  1 

App. 

Total 

Left 

Thru 

Right  1 

App. 

Total 

Left 

Thru 

Right  I 

App. 

Total 

Int. 

Total  1 

04:00  PM 

0 

8 

12 

20 

4 

0 

6 

10 

0 

7 

0 

7 

0 

0 

0 

0 

37 

04:15  PM 

0 

4 

12 

16 

0 

0 

6 

6 

0 

13 

0 

13 

0 

0 

0 

0 

35 

04:30  PM 

0 

8 

11 

19 

0 

0 

o 

2 

0 

10 

0 

10 

0 

0 

0 

0 

31 

04:45  PM 

0 

T 

2 

4 

0 

1 

4 

5 

0 

12 

0 

12 

0 

0 

0 

0 

21 

Total 

0 

22 

37 

59 

4 

1 

18 

23 

0 

42 

0 

42 

0 

0 

0 

0 

124 

05:00  PM 

0 

5 

4 

9 

1 

0 

5 

8 

0 

8 

0 

8 

0 

0 

0 

0 

25 

05:15  PM 

0 

1 

II 

12 

0 

0 

3 

3 

0 

6 

0 

6 

0 

0 

0 

0 

21 

05:30  PM 

0 

4 

3 

7 

0 

0 

6 

6 

0 

1 

0 

1 

0 

0 

0 

0 

14 

05:45  PM 

0 

4 

0 

4 

0 

0 

5 

5 

0 

3 

0 

3 

0 

0 

0 

0 

12 

Total 

0 

14 

18 

32 

1 

2 

19 

22 

0 

18 

0 

18 

0 

0 

0 

0 

72 

Grand  Total 

0 

36 

55 

91 

5 

3 

37 

45 

0 

60 

0 

60 

0 

0 

0 

0 

196 

Apprch  % 

0 

39.6 

60.4 

1 1.1 

6.7 

82.2 

0 

100 

0 

0 

0 

0 

Total  % 

0 

18.4 

28.1 

46.4 

2.6 

1.5 

18.9 

23 

0 

30.6 

0 

30.6 

0 

0 

0 

0 

SR-177 

Southbound 

1-10  Westbound  Off  Ramp 
Westbound 

SR-177 

Northbound 

l-IO  Westbound  On  Ramp 
Haslbound 

Start  Time 

Left 

Thru 

Right 

App. 

Total 

Left 

Thru 

Right 

App. 

Total 

Left 

Thru 

Right 

App. 

Total 

Left 

Thru 

Right 

App. 

Total 

Int. 

Total 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  - Peak  1 of  1 
Peak  Hour  for  Entire  Intersection  Begins  at  04:00  PM 


04:00  PM 

0 

8 

12 

20 

4 

0 

6 

10 

0 

7 

0 

7 

0 

0 

0 

0 

.37 

04:15  PM 

0 

4 

12 

16 

0 

0 

6 

6 

0 

1.3 

0 

1.3 

0 

0 

0 

0 

35 

(W:30  PM 

0 

8 

II 

19 

0 

0 

2 

2 

0 

10 

0 

10 

0 

0 

0 

0 

31 

04:45  PM 

0 

2 

2 

4 

0 

1 

4 

5 

0 

12 

0 

12 

0 

0 

0 

0 

21 

Total 

Volume 

0 

22 

37 

59 

4 

1 

18 

23 

0 

42 

0 

42 

0 

0 

0 

0 

124 

% App. 
Total 

0 

.37.3 

62.7 

17.4 

4.3 

78.3 

0 

100 

0 

0 

0 

0 

PHF 

.(XX) 

.688 

.71  \ 

.738 

.250 

.250 

.750 

.575 

.000 

.808 

.000 

.808 

.000 

.000 

.000 

.(X)0 

.838 

County  of  Riverside 
N/S:  SR-177 
E/W:  1-10  Westbound  Ramps 
Weather:  Sunny 


Counts  Unlimited  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951 ) 485-7934 


File  Name 
Site  Code 
Start  Date 


CRV17710WPM 

10040001 

2/17/2010 

2 


Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  - Peak  1 of  1 


+0  mins. 
+1.5  mins. 
+30  mins. 
+4.5  mins. 


Total 
Volume 
% App. 
Total 
PHF 


04:00  PM 

04:00  PM 

04:15  PM 

04:00 

PM 

0 

8 

12 

2» 

4 

0 

6 

10 

0 

13 

0 

13 

0 

0 

0 

0 

0 

4 

12 

16 

0 

0 

6 

6 

0 

10 

0 

10 

0 

0 

0 

0 

0 

8 

1 1 

19 

0 

0 

2 

2 

0 

12 

0 

12 

0 

0 

0 

0 

0 

2 

2 

4 

0 

1 

4 

5 

0 

8 

0 

8 

0 

0 

0 

0 

0 

22 

37 

59 

4 

1 

18 

23 

0 

43 

0 

4.3 

0 

0 

0 

0 

0 

37.3 

62.7 

17.4 

4.3 

78.3 

0 

100 

0 

0 

0 

0 

.000 

.588 

.771 

.738 

.250 

.250 

.7.50 

.575 

.000 

827 

.000 

.827 

.000 

.(K)0 

.000 

.000 

c 


County  of  Riverside 
N/S:  SR-177 
E/W:  Kaiser  Road 
Weather:  Sunny 


Counts  Unlimited  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 


File  Name 
Site  Code 
Start  Date 
Page  No 


: CRV177KAAM 
: 10040001 
: 2/17/2010 
: 1 


SR-177 

vSoulhboiind 

SR-177 

Northbound 

Kaiser  Road 
Fastbound 

Start  Time 

Thru 

Kisht  i 

Add.  Total 

Left 

Thru 

Add.  Total 

Left 

Right  I 

Add.  Total 

Int.  Total 

07:00  AM 

5 

2 

7 

5 

5 

10 

0 

1 

1 

18 

07:15  AM 

10 

0 

10 

1 

4 

5 

0 

3 

3 

18 

07:.30  AM 

5 

0 

5 

3 

4 

7 

0 

2 

O 

14 

07:45  AM 

4 

1 

5 

0 

1 

1 

0 

5 

5 

1 1 

Total 

24 

3 

27 

9 

14 

23 

0 

1 1 

11 

61 

08:00  AM 

6 

0 

6 

0 

5 

5 

0 

2 

2 

13 

08:15  AM 

1 1 

0 

1 1 

1 

8 

9 

0 

2 

2 

22 

08:30  AM 

1 1 

1 

12 

1 

7 

8 

0 

3 

3 

23 

08:45  AM 

7 

0 

7 

3 

8 

11 

0 

4 

4 

22 

Total 

35 

1 

36 

5 

28 

33 

0 

1 1 

11 

80 

Grand  Total 

59 

4 

63 

14 

42 

56 

0 

22 

22 

141 

Apprch  % 

93.7 

6.3 

25 

75 

0 

100 

Total  % 

41.8 

2.8 

44.7 

9.9 

29.8 

39.7 

0 

15.6 

15.6 

SR-177 

SR-177 

Kaiser  Road 

Southbound 

Northbound 

Eastbound 

Start  Time 

Thru  1 Right  ! Add.  Total 

Left  Thru  Add.  Total 

Left  1 Right  1 Add.  Total 

Int.  Total  1 

Pe;ik  Hour  Analysis  From  07:00  AM  to  08:45  AM  - Peak  1 of  1 
Peak  Hour  for  Fjilire  Intersection  Begins  at  08:00  AM 


08:00  AM 

6 

0 

6 

0 

5 

5 

0 

2 

2 

13 

08:15  AM 

11 

0 

1 1 

1 

8 

9 

0 

2 

2 

22 

08:30  AM 

11 

1 

12 

1 

7 

8 

0 

3 

3 

23 

08:45  AM 

7 

0 

7 

3 

8 

11 

0 

4 

4 

22 

Total  Volinne 

35 

1 

36 

5 

28 

33 

0 

II 

11 

80 

% Add.  Total 

97.2 

2.8 

15.2 

84.8 

0 

l(K) 

PHF 

.795 

.250 

.750 

.417 

.875 

.750 

r .000 

.688 

.688 

.870 

o 


County  of  Riverside 
N/S:  SR-177 
EM:  Kaiser  Road 
Weather:  Sunny 


Counts  Unlimited  Inc. 

25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 

File  Name  :CRV177KAAM 
Site  Code  : 10040001 
Start  Date  : 2/17/2010 
Page  No  : 2 


Peak  Hour  Analysis  From  07:00  AM  to  08:45  AM  - Peak  1 of  1 
Peak  Hour  for  Each  Approach  Begins  at: 


08:00  AM 

08:00  AM 

07:15  AM 

-t-0  mins. 

6 

0 

6 

0 

5 

5 

0 

3 

3 

-rl.5  mins. 

11 

0 

11 

1 

8 

9 

0 

2 

T 

+30  mins. 

II 

1 

12 

1 

7 

8 

0 

5 

5 

-s45  mins. 

7 

0 

7 

i 

8 

11 

0 

2 

2 

Total  Volume 

35 

1 

36 

5 

28 

33 

0 

12 

12 

% Add.  Total 

')12 

2.8 

15.2 

84.8 

0 

100 

PHF 

.795 

.250 

.750 

.417 

.875 

.750 

.000 

.600 

.600 

c 


County  of  Riverside 
N/S:  SR- 177 
E/W:  Kaiser  Road 
Weather:  Sunny 


Counts  Unlimited  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 


File  Name 
Site  Code 
Start  Date 
Page  No 


CRV177KAPM 

10040001 

2/17/2010 

1 


Groujjs  Printed-  Total  Volume 


SIM77 

Southbound 

SIM  77 
Noilhbound 

Kaiser  Road 
Haslbound 

Start  Time 

Thru 

Ri«hl 

App.  Total 

Left 

Thru 

App.  Total 

Left 

Righi  1 

Add.  Total 

Int.  Total  i 

04:00  PM 

13 

1 

14 

3 

11 

14 

0 

1 

1 

29 

04:15  PM 

15 

0 

15 

5 

12 

17 

0 

3 

3 

35 

04:30  PM 

6 

0 

6 

4 

9 

13 

0 

2 

2 

21 

04:45  PM 

4 

0 

4 

0 

7 

9 

1 

1 

■> 

15 

Total 

38 

1 

39 

14 

39 

53 

1 

7 

8 

100 

05:00  PM 

4 

0 

4 

4 

4 

8 

0 

1 

1 

13 

05:15  PM 

7 

0 

7 

1 

6 

7 

0 

3 

3 

17 

05:30  PM 

4 

0 

4 

0 

8 

8 

0 

0 

0 

12 

05:45  PM 

4 

0 

4 

2 

6 

8 

0 

1 

1 

13 

Total 

19 

0 

19 

7 

24 

31 

0 

5 

5 

55 

Grand  Total 

57 

1 

58 

21 

63 

84 

1 

12 

13 

L55 

Apprch  % 

98.3 

1.7 

25 

75 

7.7 

92.3 

Total  % 

36.8 

0.6 

37.4 

13.5 

40.6 

54.2 

0.6 

7.7 

8.4 

1 

SR- 177 

SR-177 

Kaiser  Road 

Southbound 

Northbound 

Eastbound 

1 Start  Time 

Thru  ! Right  1 Add.  Total 

Left  [ Thru  Add.  Total 

Left  Right  i Add.  Total 

Int.  Total  1 

Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  - Peak  I of  I 
Peak  Hour  for  Entire  Intersection  Begins  at  04:00  PM 


04:00  PM 

13 

1 

14 

3 

1 1 

14 

0 

1 

1 

29 

04:15  PM 

15 

0 

15 

5 

12 

17 

0 

3 

.3 

35 

04:.30  PM 

6 

0 

6 

4 

9 

13 

0 

2 

2 

21 

04:45  PM 

4 

0 

4 

2 

7 

9 

1 

1 

2 

15 

Total  Volume 

38 

1 

39 

14 

39 

53 

1 

7 

8 

100 

% Add.  Total 

97.4 

2.6 

26.4 

73.6 

12.5 

87.5 

PHF 

.633 

.250 

.650 

.7(X) 

.813 

.779 

.250 

.583 

.667 

.714 

o 


County  of  Riverside 
N/S;  SR-177 
E/W:  Kaiser  Road 
Weather:  Sunny 


Counts  Unlimited  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 


File  Name  :CRV177KAPM 
Site  Code  : 10040001 
Start  Date  : 2/17/2010 
Page  No  : 2 


! 

I 

j 

I 


Peak  Hour  Analysis  From  04:00  PM  to  05:45  PM  - Peak  1 of  1 
Peak  Hour  for  Each  Approach  Begins  ai: 


04:00  PM 

04:00  PM 

04:00  PM 

-rO  mins. 

13 

I 

14 

3 

II 

14 

0 

1 

1 

+ 15  mins. 

15 

0 

15 

5 

12 

17 

0 

3 

3 

+.30  mins. 

6 

0 

6 

4 

9 

13 

0 

2 

2 

+45  mins. 

4 

0 

4 

2 

7 

9 

1 

1 

2 

Total  Volume 

38 

1 

39 

14 

39 

53 

1 

7 

8 

% Aon.  Total 

97.4 

2.6 

26.4 

73.6 

12.5 

87.5 

PHF 

.633 

.250 

.650 

.7(X) 

.813 

.779 

.2,50 

.583 

.667 

o 


County  of  Riverside 

Kaiser  Road 

N/  LakeTamarisk  Resort 

24  Hour  Directional  Classification  Count 


Northbound 

Start 

Cars  & 

2 Axle 

2 Axle 

Time 

Bikes 

Trailers 

Long 

Buses 

6 Tire 

02/17/10 

0 

0 

0 

0 

0 

01:00 

0 

0 

0 

0 

0 

02:00 

0 

0 

0 

0 

0 

03:00 

0 

0 

0 

0 

0 

04:00 

0 

0 

0 

0 

0 

05:00 

0 

1 

0 

0 

0 

06:00 

0 

1 

2 

0 

1 

07:00 

0 

2 

1 

0 

1 

08:00 

0 

0 

1 

0 

0 

09:00 

0 

0 

2 

0 

0 

10:00 

0 

2 

1 

0 

1 

11:00 

0 

2 

0 

0 

3 

12  PM 

0 

1 

0 

0 

1 

13:00 

0 

2 

2 

0 

2 

14:00 

0 

4 

0 

0 

1 

15:00 

0 

2 

3 

0 

1 

16:00 

0 

2 

2 

0 

0 

17:00 

0 

1 

1 

0 

0 

18:00 

0 

3 

1 

0 

0 

19:00 

0 

0 

0 

0 

1 

20:00 

0 

1 

0 

0 

0 

21:00 

0 

0 

0 

0 

0 

22:00 

0 

0 

0 

0 

0 

23:00 

0 

0 

0 

0 

0 

Total 

0 

24 

16 

0 

12 

Percent 

0.0% 

44.4% 

29.6% 

0.0% 

22.2% 

AM  Peak 

07:00 

06:00 

11:00 

Vol. 

2 

2 

3 

PM  Peak 

14:00 

15:00 

13:00 

Vol. 

4 

3 

2 

Grand 

Total 

0 

24 

16 

0 

12 

Percent 

0.0% 

44.4% 

29.6% 

0.0% 

22.2% 

Q 


Page  1 


Counts  Unlimited,  Inc. 

25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 

(951 ) 485-7934  CRVKANLT 


Site  Code:  045-10040 
Date  Start:  17-Feb-10 
Date  End:  17-Feb-10 


3 Axle 

4 Axle 

<5  Axl 

5 Axle 

>6  Axl 

<6  Axl 

6 /Vde 

>6  Axl 

Single 

Single 

Double 

Double 

Double 

Multi 

Multi 

Multi 

Total 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

1 

0 

0 

0 

0 

3 

1 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

54 

1.9% 

0.0% 

0.0% 

1 .9% 

0.0% 

0.0% 

0.0% 

0.0% 

11:00 

5 

13:00 

12:00 

13:00 

1 

1 

7 

1 

0 

0 

1 

0 

0 

0 

0 

54 

1.9% 

0.0% 

0.0% 

1.9% 

0.0% 

0.0% 

0.0% 

0.0% 
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County  of  Riverside 
Kaiser  Road 
N/  LakeTamarisk  Resort 
24  Hour  Directional  Classification  Count 
Southbound 


Counts  Unlimited,  Inc. 
25286  Jaclyn  Avenue 
Moreno  Valley,  CA  92557 
(951)485-7934 
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CRVKANLT 
Site  Code:  045-10040 
Date  Start;  17-Feb-10 
Date  End:  17-Feb-10 


Start 

Cars  & 

2 Axle 

2 Axle 

3 Axle 

4 Axle 

<5  Axl 

5 Axle 

>6  Axl 

<6  Axl 

6 Axle 

>6  Axl 

Time 

Bikes 

Trailers 

Long_ 

Buses 

6 Tire 

Single 

Single 

Double 

Double 

Double 

Multi 

Multi 

Multi 

Total 

02/17/10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

01:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

02:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

03:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

04:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

05:00 

0 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

2 

06:00 

0 

2 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

5 

07:00 

0 

2 

3 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

6 

08:00 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

09:00 

0 

1 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

4 

10:00 

0 

1 

1 

0 

2 

0 

0 

0 

0 

1 

0 

0 

0 

5 

11:00 

0 

2 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

4 

12  PM 

0 

1 

1 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

3 

13:00 

0 

0 

4 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

5 

14:00 

0 

3 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

4 

15:00 

0 

2 

2 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

5 

16:00 

0 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

17:00 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

18:00 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

19:00 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

20:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

21:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

22:00 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

23:00 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

2 

Total 

0 

19 

20 

0 

10 

0 

0 

1 

3 

1 

0 

0 

0 

54 

Percent 

0.0% 

35.2% 

37.0% 

0.0% 

18.5% 

0.0% 

0.0% 

1 .9% 

5.6% 

1 .9% 

0.0% 

0.0% 

0.0% 

AM  Peak 

06:00 

07:00 

10:00 

11:00 

10:00 

07:00 

Vol, 

2 

3 

2 

1 

1 

6 

PM  Peak 

14:00 

13:00 

12:00 

23:00 

13:00 

Vol. 

3 

4 

1 

2 

5 

Grand 

Total 

0 

19 

20 

0 

10 

0 

0 

1 

3 

1 

0 

0 

0 

54 

Percent 

0.0% 

35.2% 

37.0% 

0.0% 

18.5% 

0.0% 

0.0% 

1.9% 

5.6% 

1.9% 

0.0% 

0.0% 

0.0% 

Counts  Unlimited,  Inc. 
25286  Jaclyn  Avenue 

County  of  Riverside  Moreno  Valley,  CA  92557 

Kaiser  Road  (951 ) 485-7934 

N/  LakeTamarisk  Resort 

24  Hour  Directional  Classification  Count 

Northbound,  Southbound 


start 

Cars  & 

2 Axle 

2 Axle 

3 Axle 

4 Axle 

<5  Axl 

Time 

Bikes 

Trailers 

Long 

Buses 

6 Tire 

Single 

Single 

Double 

02/17/10 

0 

0 

0 

0 

0 

0 

0 

0 

01:00 

0 

0 

0 

0 

0 

0 

0 

0 

02:00 

0 

0 

0 

0 

0 

0 

0 

0 

03:00 

0 

0 

0 

0 

0 

0 

0 

0 

04:00 

0 

0 

0 

0 

0 

0 

0 

0 

05:00 

0 

1 

1 

0 

1 

0 

0 

0 

06:00 

0 

3 

4 

0 

2 

0 

0 

0 

07:00 

0 

4 

4 

0 

2 

0 

0 

0 

08:00 

0 

1 

2 

0 

0 

0 

0 

0 

09:00 

0 

1 

4 

0 

1 

0 

0 

0 

10:00 

0 

3 

2 

0 

3 

0 

0 

0 

11:00 

0 

4 

0 

0 

4 

0 

0 

1 

12  PM 

0 

2 

1 

0 

2 

0 

0 

0 

13:00 

0 

2 

6 

0 

3 

1 

0 

0 

14:00 

0 

7 

0 

0 

1 

0 

0 

0 

15:00 

0 

4 

5 

0 

2 

0 

0 

0 

16:00 

0 

4 

3 

0 

0 

0 

0 

0 

17:00 

0 

2 

1 

0 

0 

0 

0 

0 

18:00 

0 

4 

2 

0 

0 

0 

0 

0 

19:00 

0 

0 

1 

0 

1 

0 

0 

0 

20:00 

0 

1 

0 

0 

0 

0 

0 

0 

21:00 

0 

0 

0 

0 

0 

0 

0 

0 

22:00 

0 

0 

0 

0 

0 

0 

0 

0 

_ 23:00 

0 

0 

0 

0 

0 

0 

0 

0 

Total 

0 

43 

36 

0 

22 

1 

0 

1 

Percent 

0.0% 

39.8% 

33.3% 

0.0% 

20.4% 

0.9% 

0.0% 

0.9% 

AM  Peak 

07:00 

06:00 

11:00 

11:00 

Vol. 

4 

4 

4 

1 

PM  Peak 

14:00 

13:00 

13:00 

13:00 

Vol. 

7 

6 

3 

1 

Grand 

0 

43 

Total 

36 

0 

22 

1 

0 

1 

Percent 

0.0% 

39.8% 

33.3% 

0.0% 

20.4% 

0.9% 

0.0% 

0.9% 

Q 
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CRVKANLT 


Site  Code:  045-10040 
Date  Start:  17-Feb-10 
Date  End:  17-Feb-10 


5 Axle  >6  Axl 

Double  Double 

<6  Axl 
Multi 

6 Axle 
Multi 

>6  Axl 
Multi 

Total 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

6 

0 

1 

0 

0 

0 

9 

0 

0 

0 

0 

0 

9 

1 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

12 

1 

0 

0 

0 

0 

9 

0 

0 

0 

0 

0 

11 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

6 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

2 

4 

3.7% 

1 

0.9% 

0 

0.0% 

0 

0.0% 

0 

0.0% 

108 

10:00 

1 

07:00 

10 

23:00 

2 

13:00 

12 

4 

3.7% 


1 

0.9% 


0 

0.0% 


0 

0.0% 


0 

0.0% 


108 
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HKA 


1998  Annual  Average  Daily  Traffic,  Caltrans 


08-1002 


District 

Rte 

County 

Pm  Pre 

Postmile 

Description 

Back 

Peak 

Hour 

Back 

Peak 

Month 

Back 

AADT 

Ahead 

Peak 

Hour 

Ahead 

Peak 

Month 

Ahead 

AADT 

8 

10 

RIV 

44.64 

MONTEREY  AVENUE 

4150 

62000 

54000 

3600 

54000 

47000 

8 

10 

RIV 

50.45 

WASHINGTON  STREET 

3600 

54000 

47000 

3050 

46500 

40000 

8 

10 

RIV 

R 

52.34 

INDIO,  JEFFERSON  STREET/  INDIO  BOULEVARD 

3050 

46500 

40000 

2400 

36500 

31500 

8 

10 

RIV 

R 

54.74 

INDIO.  MONROE  STREET 

2400 

36500 

31500 

2250 

33500 

29000 

8 

10 

RIV 

R 

55.74 

INDIO,  JACKSON  STREET 

2250 

33500 

29000 

2150 

32500 

28000 

8 

10 

RIV 

R 

56.95 

INDIO,  NORTH  JCT.  RTE.  Ill,  AUTO  CENTER  DRIVE 

2150 

32500 

28000 

1950 

29500 

25500 

8 

10 

RIV 

R 

57.83 

INDIO,  JCT.  RTE.  86S 

1950 

29500 

25500 

1300 

19200 

16600 

8 

10 

RIV 

R 

58.89 

COACHELLA,  DILLON  ROAD 

1300 

19200 

16600 

1800 

20000 

17200 

8 

10 

RIV 

R 

61.31 

MILEPOST  EQUATION  =R62.03 

8 

10 

RIV 

R 

72 

CACTUS  CITY  SAFETY  ROADSIDE  REST  AREAS 

8 

10 

RIV 

R 

81.55 

COTTONWOOD  SPRINGS  ROAD 

1600 

17000 

15200 

1600 

17000 

15200 

8 

10 

RIV 

R 

86.07 

CHIRIACO  SUMMIT 

1600 

17000 

15200 

1600 

17000 

15200 

8 

10 

RIV 

R 

90.12 

HAYFIELD  ROAD 

1600 

17000 

15200 

1600 

17000 

15200 

8 

10 

RIV 

R 

95.05 

EAGLE  MOUNTAIN  RAILROAD  OVERHEAD/RED  CLOUD  ROAD 

1600 

17000 

15200 

1600 

17000 

15200 

8 

10 

RIV 

R 

102.01 

EAGLE  MOUNTAIN  ROAD 

1600 

17000 

15200 

1600 

16900 

15100 

8 

10 

RIV 

R 

105.1 

JCT.  RTE.  177  NORTH 

1600 

16900 

15100 

1450 

15300 

13700 

8 

10 

RIV 

R 

114.4 

CORN  SPRINGS  ROAD 

1450 

15300 

13700 

1450 

15300 

13700 

8 

10 

RIV 

R 

129.94 

FORD  DRY  LAKE  ROAD 

1450 

15300 

13700 

1450 

15300 

13700 

8 

10 

RIV 

R 

135.05 

WILEYS  WELL  SAFETY  ROADSIDE  REST  AREA,  WILEY  WELLS  ROAD 

1450 

15300 

13700 

1550 

16400 

14700 

8 

10 

RIV 

R 

145.12 

MESA  DRIVE 

1550 

16400 

14700 

1600 

17000 

15200 

l:\2008\08-1002\1998  ADDT 


4/9/2010 


HKA 


2008  Annual  Average  Daily  Traffic,  Caltrans 


08-1002 


District 

Route 

Rte  Suf 

County 

PM  Prefix 

Postmile 

Description 

bacK 

Peak 

Hour 

back 

Peak 

Month 

Back 

AADT 

Aneaa 

Peak 

Hour 

Aneaa 

Peak 

Month 

Ahead 

AADT 

8 

10 

RIV 

46,890 

COOK  STREET 

8700 

108000 

97000 

8500 

105000 

94000 

8 

10 

RIV 

50.447 

WASHINGTON  STREET  INTERCHANGE 

8500 

105000 

94000 

7500 

93000 

83000 

8 

10 

RIV 

R 

52.342 

JEFFERSON  STREE/INDIO  BOULEVARD 

7500 

93000 

83000 

6300 

73000 

68000 

8 

10 

RIV 

R 

54.738 

INDIO,  MONROE  STREET  INTERCHANGE 

6300 

73000 

68000 

5800 

66000 

62000 

8 

10 

RIV 

R 

55.744 

INDIO,  JACKSON  STREET  INTERCHANGE 

5800 

66000 

62000 

5300 

61000 

57000 

8 

10 

RIV 

R 

56,946 

INDIO.  NORTH  JCT.  RTE.  111,  AUTO  CENTER  DRIVE 

5300 

61000 

57000 

4850 

56000 

52000 

8 

10 

RIV 

R 

57.831 

INDIO.  JCT.  RTE.  86  SOUTH 

4850 

56000 

52000 

2350 

27000 

25000 

8 

10 

RIV 

R 

58  890 

DILLON  ROAD 

2350 

27000 

25000 

2100 

24100 

22500 

8 

10 

RIV 

R 

81.548 

COTTONWOOD  SPRINGS  ROAD  INTERCHANGE 

2100 

24100 

22500 

2950 

26000 

22500 

8 

10 

RIV 

R 

86.073 

CHIRIACO  SUMMIT  INTERCHANGE 

2950 

26000 

22500 

3000 

26500 

23000 

8 

10 

RIV 

R 

90.119 

HAYFIELD  ROAD  INTERCHANGE 

3000 

26500 

23000 

3000 

26500 

23000 

8 

10 

RIV 

R 

95,049 

EAGLE  MOUNTAIN  RAILROAD  OVERHEAD/RED  CLOUD  ROAD 

3000 

26500 

23000 

3000 

26500 

23000 

8 

10 

RIV 

R 

102.014 

EAGLE  MOUNTAIN  ROAD  INTERCHANGE 

3000 

26500 

23000 

3000 

26500 

23000 

8 

10 

RIV 

R 

105,087 

JCT.  RTE,  177  NORTH 

3000 

26500 

23000 

2800 

24700 

21400 

8 

10 

RIV 

R 

114.402 

CORN  SPRINGS  ROAD  INTERCHANGE 

2800 

24700 

21400 

2800 

24700 

21400 

8 

10 

RIV 

R 

129935 

FORD  DRY  LAKE  INTERCHANGE/  CHUCKAWALLA  ROAD 

2800 

24700 

21400 

2800 

24600 

21300 

8 

10 

RIV 

R 

135.049 

WILEY'S  WELL  SAFETY  ROAD  SIDE  REST  AREA,  WILEY'S  WELL  ROAD  INTERCHANGE 

2800 

24600 

21300 

3050 

27000 

23500 

8 

10 

RIV 

R 

145  118 

MESA  DRIVE  INTERCHANGE 

3050 

27000 

23500 

2950 

26000 

22500 

8 

10 

RIV 

R 

149.150 

JCT.  RTE,  78  SOUTH 

2950 

26000 

22500 

3100 

27500 

23800 

l:\2008^8-1002\Current  Traffic  Study\Appendix  A\Void  files\Caltrans,  Traffic  Operation 
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official,  scenic  highway  in  accordance  with  the  California  State  Scenic  Highway 
Program. 
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Historical  City,  County,  and  State  Population  Estimates,  1991-2000,  with  1990  and  2000  Census  Counts 

Official  State  Estimates 


City 

4/1/1990 

1/1/1991 

1/1/1992 

1/1/1993 

1/1/1994 

1/1/1995 

1/1/1996 

1/1/1997 

1/1/1998 

1/1/1999 

1/1/2000 

4/1/2000 

Riverside 

Banning 

20,572 

21,855 

22,204 

22,367 

22,495 

22,456 

22,461 

22,741 

22,955 

23,200 

23,549 

23,562 

Beaumont 

9,685 

9,996 

10,272 

10,360 

10,640 

10,596 

10,673 

10,815 

10,953 

11,215 

11,371 

11,384 

Blythe 

8,448 

8,439 

11,722 

12,482 

12,427 

15,893 

17,646 

20,062 

20,067 

19,918 

20,235 

20,465 

Calimesa 

* 

6,764 

6,924 

6,987 

7,008 

6,930 

6,926 

6,988 

7,036 

7,077 

7,084 

7,139 

Canyon  Lake 

* 

10,292 

10,434 

10,357 

10,246 

10,094 

9,989 

9,927 

9,890 

9,929 

9,978 

9,952 

Cathedral  City 

30,085 

32,195 

34,245 

34,981 

35,754 

36,744 

37,675 

38,267 

38,907 

40,166 

42,240 

42,647 

Coachella 

16,896 

17,393 

18,007 

19,017 

19,291 

19,819 

20,551 

20,899 

21,164 

21,503 

22,180 

22,724 

Corona 

75,943 

80,913 

86,850 

90,985 

93,232 

96,099 

100,146 

105,743 

112,148 

118,493 

123,757 

124,966 

Desert  Hot  Springs 

11,668 

12,405 

13,360 

14,206 

14,554 

15,093 

15,478 

15,904 

16,163 

16,405 

16,544 

16,582 

Hemet 

36,094 

37,613 

49,027 

50,044 

50,319 

50,165 

50,251 

50,682 

54,269 

57,871 

58,666 

58,812 

Indian  Wells 

2,647 

2,722 

2,892 

2,985 

3,086 

3,092 

3,146 

3,290 

3,349 

3,515 

3,667 

3,816 

Indio 

36,850 

38,217 

40,355 

41,420 

42,525 

42,952 

43,888 

45,200 

46,099 

47,301 

48,616 

49,116 

Lake  Elsinore 

18,316 

19,075 

21,605 

21,986 

23,106 

23,848 

24,714 

25,769 

26,490 

27,978 

28,756 

28,930 

La  Quinta 

11,215 

12,788 

14,403 

15,084 

15,913 

16,588 

17,402 

18,573 

19,534 

20,827 

23,088 

23,694 

Moreno  Valley 

118,779 

125,788 

129,968 

131,548 

132,821 

132,669 

134,215 

136,323 

137,962 

140,457 

142,161 

142,379 

Murrieta 

* 

* 

24,334 

27,901 

30,286 

32,595 

34,589 

36,842 

38,959 

41,646 

43,902 

44,282 

Norco 

23,302 

23,218 

23,275 

23,454 

23,718 

23,480 

23,511 

23,619 

24,098 

23,988 

24,156 

24,157 

Palm  Desert 

23,252 

23,880 

25,035 

26,978 

28,108 

34,487 

35,504 

36,767 

37,815 

39,424 

40,957 

41,155 

Palm  Springs 

40,144 

40,402 

41,123 

41,543 

41,465 

41,058 

41,341 

41,715 

42,055 

42,392 

42,748 

42,805 

Perris 

21,500 

24,241 

27,556 

29,456 

31,113 

32,131 

32,723 

33,149 

34,019 

35,015 

36,063 

36,189 

Rancho  Mirage 

9,778 

10,040 

10,527 

10,773 

10,995 

11,078 

11,298 

11,643 

12,015 

12,559 

13,160 

13,249 

Riverside 

226,546 

227,496 

233,555 

236,452 

238,112 

239,066 

240,629 

243,352 

246,469 

250,385 

254,212 

255,166 

San  Jacinto 

16,210 

17,492 

20,093 

21,106 

22,555 

22,296 

22,392 

22,582 

22,737 

22,970 

23,466 

23,779 

Temecula 

27,099 

27,416 

31,622 

34,137 

36,953 

40,775 

43,601 

46,091 

48,817 

51,568 

56,607 

57,716 

Balance  Of  County 

385,384 

390,617 

366,096 

375,732 

383,492 

385,452 

391,095 

393,630 

397,401 

404,672 

417,962 

420,721 

State  of  California,  Department  of  Finance,  E-4  Popuiation  Estimates  for  California  Cities  and  Counties, 
http://www.dof.ca.gov/research/demographic/reports/estimates/e-4/ 


Table  2;  E-4  Population  Estimates  for  Cities,  Counties  and  State,  2001-2009 

with  2000  Benchmark 


COUNTY/CITY 

4/1/2000 

1/1/2001 

1/1/2002 

1/1/2003 

1/1/2004 

1/1/2005 

1/1/2006 

1/1/2007 

1/1/2008 

1/1/2009 

Riverside  County 

Banning 

23,562 

23,958 

24,586 

25,606 

27,549 

27,996 

28,185 

28,174 

28,148 

28,457 

Beaumont 

11,384 

11,555 

12,269 

13,941 

16,593 

19,051 

23,238 

28,209 

31,317 

32,403 

Blythe 

20,465 

20,831 

21,292 

21,362 

22,168 

22,052 

22,234 

22,608 

21,627 

21,329 

Calimesa 

7,139 

7,238 

7,339 

7,447 

7,490 

7,491 

7,475 

7,435 

7,423 

7,498 

Canyon  Lake 

9,952 

10,158 

10,401 

10,634 

10,822 

10,950 

10,983 

10,955 

10,994 

11,128 

Cathedral  City 

42,647 

44,085 

45,659 

47,841 

49,338 

50,819 

51,294 

52,045 

51,972 

52,447 

Coachella 

22,724 

23,356 

24,412 

27,086 

28,082 

30,879 

35,354 

38,437 

40,317 

41,000 

Corona 

124,966 

129,720 

134,683 

138,604 

143,939 

144,600 

145,265 

145,847 

146,698 

148,597 

Desert  Hot  Springs 

16,582 

16,771 

16,976 

17,380 

19,329 

20,820 

23,459 

24,856 

25,939 

26,552 

Hemet 

58,812 

60,570 

62,388 

63,566 

65,552 

67,565 

70,728 

72,537 

73,205 

74,361 

Indian  Wells 

3,816 

4,147 

4,371 

4,446 

4,501 

4,796 

4,885 

4,934 

5,000 

5,093 

Indio 

49,116 

50,435 

52,463 

55,078 

60,035 

66,358 

71,949 

77,046 

80,962 

82,230 

Lake  Elsinore 

28,930 

30,027 

31,223 

33,421 

35,904 

38,185 

41,156 

47,568 

49,556 

50,267 

La  Quinta 

23,694 

26,081 

28,869 

30,808 

33,026 

36,278 

38,500 

41,039 

42,743 

43,778 

Menifee 

0 

0 

0 

0 

0 

0 

0 

0 

0 

67,705 

Moreno  Vailey 

142,379 

144,316 

147,216 

151,674 

157,496 

165,935 

175,294 

180,228 

182,945 

186,301 

Murrieta 

44,282 

46,437 

51,905 

68,391 

78,783 

85,328 

93,221 

97,031 

99,576 

100,714 

Norco 

24,157 

24,485 

25,007 

25,485 

25,810 

26,783 

27,355 

27,329 

27,143 

27,160 

Palm  Desert 

41,155 

42,074 

43,092 

44,427 

45,503 

49,490 

49,774 

49,717 

50,686 

51,509 

Palm  Springs 

42,805 

43,396 

43,944 

44,502 

44,935 

45,877 

46,629 

46,796 

47,019 

47,601 

Perris 

36,189 

36,905 

37,710 

38,645 

41,951 

44,758 

47,335 

50,597 

53,340 

54,323 

Rancho  Mirage 

13,249 

13,841 

14,420 

15,135 

15,752 

16,476 

16,740 

16,923 

16,975 

17,180 

Riverside 

255,166 

262,159 

270,781 

277,150 

281,173 

286,563 

288,984 

291,812 

296,191 

300,430 

San  Jacinto 

23,779 

24,612 

25,424 

26,343 

27,134 

28,540 

31,194 

34,297 

35,491 

36,477 

Temecula 

57,716 

61,766 

73,086 

75,873 

78,640 

81,681 

93,673 

97,141 

99,873 

102,604 

Wildomar 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31,321 

Balance  Of  County 

420,721 

431,199 

443,292 

459,484 

482,612 

504,464 

517,110 

536,754 

553,461 

459,188 

Incorporated 

1,124,666 

1,158,923 

1,209,516 

1,264,845 

1,321,505 

1,379,271 

1,444,904 

1,493,561 

1,525,140 

1,648,465 

County  Total 

1,545,387 

1,590,122 

1,652,808 

1,724,329 

1,804,117 

1,883,735 

1,962,014 

2,030,315 

2,078,601 

2,107,653 

State  of  California,  Department  of  Finance,  E-4  Population  Estimates  for  California  Cities  and  Counties,  2001  - 2009, 
http://www.dof.ca.gov/research/demographic/reports/estimates/e-4/ 
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Appendix  B 
Land  Use 


• Ownership  Map  (Tetra  Tech) 

• Zoning  Map  (Tetra  Tech) 

• Existing  Land  Use  Map  (Tetra  Tech) 

• County  of  Riverside  General  Plan 
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Hernandez  Kroone  & Associates 
April  2010 
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Appendix  C 
Project  Trips 

• Construction  Schedule 

• Construction  Workers  Schedule 

• Cumulative  Project  Table 

• Cumulative  Project  Figure 
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Hernandez  Kroone  & Associates 
May  2010 


Desert  Sunlight  Solar  Farm 
Traffic  Study 


08-1002 


Estimate  of  Construction  Workers'  Trips 


HKA 


SOLAR  FARM' 

TRANSMISSION  LINE' 

On  Solar  Farm  Sub-station' 

RED  BLUFF  SUBSTATION' 

Components 

Persons 

Number  of  Vehicles 

Persons 

Months 

Persons 

Months 

Persons 

Months 

SCE 

Private 

Craft  Workers 

AVG 

365 

1-26 

Craft  & 

25 

1-20 

Craft  & 

10 

5-20 

Substation 

25 

9 

15 

PEAK 

492 

5-16 

Non-Craft 

60 

6-8 

Non-Craft 

30 

6-7 

Transmission  Line 

16 

6 

10 

Mgmt,  Non-Craft  Workers 

40 

1-26 

Gen-Tie 

16 

6 

10 

Guards 

2 per  12- 

tour  shift 

Modifications 

16 

6 

10 

Distribution  line 

8 

3 

5 

T elecommunications 

6 

2 

4 

SUBSTATION  TOTAL 

87 

32 

54 

Classification 

Hours 

0500-0600 

0600-0700 

0700-0800^ 

0600-1100 

1100-1300 

1300-1 500 

1500-1600 

1600-1700^ 

1700-1800 

1800-1900 

of  Employees 

Vehicles 

PCEs 

Trips 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

IN  OUT 

SOLAR  FARM, 

TRANSMISSION  LINE,  On- 

Farm  Sub-station 

Guards 

4 

4 

8 

2 

2 

2 

2 

Private  Vehicles 

60 

60 

120 

50 

10 

50 

10 

Buses 

25 

38 

76 

38 

38 

Subtotal 

89 

102 

204 

RED  BLUFF 
SUBSTATION 

via  Private  Contractors 

54 

54 

108 

46 

8 

46 

8 

Visitors  and  inspectors* 

5 

5 

10 

1 

2 1 

2 4 

Total 

148 

161 

322 

2 0 

134  2 

18  0 

1 0 

2 1 

2 4 

0 134 

0 18 

2 0 

0 2 

PCEs  - Passenger  Car  Equivalents  Analysis  softw'are  assumes  that  vehicles  are  passenger  cars. 

3 axle  bus  - 1 5 PCE  per  bus  3 axle  concrete  truck  - 3 PCE  per  truck 

’First  Solar  Supplement  to  the  Plan  of  Development,  Desert  Sunlight  Solar  Farm,  March  19,  2010.  Pg  31. 

The  POD  provided  the  construction  crew  numbers  for  the  on  farm  site  sub-station  separately  from  the  solar  panel  crews. 

Typical  work  hours  for  the  SOLAR  FARM  and  TRANSMISSION  LINE  - 7 am  - 3 30  pm 

Crews  can  25  buses  to  the  site.  Use  60  private  vehicles  and  the  rest  in  buses.  Guards  drive  themselves, 

^SCE  Red  Bluff  Substation  Project  Description  April  15,  2010  Pages  9,  22,  25,  28  and  31,  Transmission  tine  construction  workers  number  are  not  provided  and  assumed  to  be  16 
It  is  assumed  that  SCE  employees  will  travel  3 to  a vehicle  and  that  80%  of  private  contractors  employees  will  car  pool. 

^Assume  that  some  portion  (approximately  15%)  of  the  traffic  will 
■’Assumed  schedule  and  volume  The  number  and  timing  of  these 


arrive  after  the  regular  starting  time, 
types  of  trips  are  not  scheduled  or  known 


l:\2008\08-1002\Current  Construction  Traffic  Info 
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B.3  Cumulative  Scenario 
Genesis  Solar  Energy  Project 


Table  1A.  Renewable  Energy  Projects  in  the  California  Desert  District 


BLM  Field  Office 

Number  of  Projects  & Acres 

Total  MW 

Solar  Energy 

Barstow  Field  Office 

• 

• 

1 8 projects 
132,560  acres 

• 

12,875  MW 

El  Centro  Field  Office 

• 

• 

7 projects 
50,707  acres 

• 

3,950  MW 

Needles  Field  Office 

• 

• 

17  projects 
230,480  acres 

• 

15,700  MW 

Palm  Springs  Field  Office 

• 

• 

17  projects 
123,592  acres 

• 

11,873  MW 

Ridgecrest  Fieid  Office 

-• 

• 

4 projects 
30,543  acres 

• 

2,835  MW 

TOTAL  - CA  Desert  District 

• 

• 

63  projects 
567,882  acres 

• 

47,233  MW 

Wind  Energy 

Barstow  Fieid  Office 

• 

• 

25  projects 
171,560  acres 

• 

n/a 

El  Centro  Field  Office 

• 

• 

9 projects  (acreage  not  given 
for  3 of  the  projects) 

48,001  acres 

• 

n/a 

Needles  Field  Office 

• 

• 

8 projects 
115,233  acres 

• 

n/a 

Palm  Springs  Field  Office 

• 

• 

4 projects 
5,851  acres 

• 

n/a 

Ridgecrest  Field  Office 

• 

• 

1 6 projects 
123,379  acres 

• 

n/a 

TOTAL  - CA  Desert  District 

• 

• 

62  projects 
433,721  acres 

• 

n/a 

Source:  Renewable  Energy  Projects  in  the  California  Desert  Conservation  Area  identifies  solar  and  wind 
renewable  projects  as  listed  on  the  BLM  California  Desert  District  Alternative  Energy  Website  (BLM  2009) 


March  2010 
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B.3  Cumulative  Scenario 
Genesis  Solar  Energy  Project 


Table  1B.  Renewable  Energy  Projects  on  State  and  Private  Lands* 


Project  Name 

Location 

Status 

Solar  Projects 

Solargen  Panoche  Valley  Solar  Farm  (400  MW 
Solar  PV) 

San  Benito  County 

EIR  in  progress 

Maricopa  Sun  Solar  Complex  (350  MW  Solar  PV) 

Kern  County 

Information  not  available 

Panoche  Ranch  Solar  Farm  (250  MW  Solar  PV) 

Kern  County 

Information  not  available 

Gray  Butte  Solar  PV  (150  MW  Solar  PV) 

Los  Angeles  County 

Information  not  available 

Monte  Vista  (126  MW  Solar  PV) 

Kern  County 

Information  not  available 

San  Joaquin  Solar  1 and  2 (107  MW  Solar  hybrid) 

Fresno 

Under  environmental  review 

NRG  Alpine  Suntower  (40  MW  solar  PV  and  46 
MW  solar  thermal) 

Los  Angeles 

Information  not  available 

Palmdale  Flybrid  Power  Project  Unit  1 (50  MW 
solar  thermal,  part  of  a hybrid  project) 

City  of  Palmdale 

Under  environmental  review 

Lucerne  Valley  Solar  (50  MW  solar  PV) 

San  Bernardino 

Under  environmental  review 

Lost  Flills  (32.5  solar  PV) 

Kern  County 

Information  not  available 

Tehachapi  Photovoltaic  Project  (20  MW  solar  PV) 

Kern  County 

Information  not  available 

Sun  City  Project  Phase  1 (20  MW  solar  PV) 

Kings  County 

Information  not  available 

Boulevard  Associates  (20  MW  solar  PV) 

San  Bernardino  County 

Information  not  available 

Stanislaus  Solar  Project  1 (20  MW  solar  PV) 

Stanislaus  County 

Information  not  available 

Stanislaus  Solar  Project  II  (20  MW  solar  PV) 

Stanislaus  County 

Information  not  available 

Synapse  Solar  2 (20  MW  solar  PV/solar  thermal) 

Kings 

Information  not  available 

T,  squared,  Inc.  (19  MW  solar  PV) 

Kern  County 

Information  not  available 

Rancho  Seco  Solar  Thermal  (15-17  MW  solar 
trough) 

Sacramento  County 

Information  not  available 

Global  Real  Estate  Investment  Partners,  LLC 
(solar  PV) 

Kern  County 

Information  not  available 

Recurrent  Energy  (solar  PV) 

Kern  County 

Information  not  available 

Man-Wei  Solar  (solar  PV) 

Kern  County 

Information  not  available 

Regenesis  Power  for  Kern  County  Airports  Dept. 

Kern  County 

Information  not  available 

Abengoa  Mojave  Solar  Project  (250  MW  solar 
thermal) 

San  Bernardino  County,  Flarper 
Lake 

Under  environmental  review 

Rice  Solar  Energy  Project  (150  MW  solar  thermal) 

Riverside  County,  north  of 
Blythe 

Under  environmental  review 

3 MW  solar  PV  energy  generating  facility 

San  Bernardino  County, 
Newberry  Springs 

MND  published  for  public 
review 

Blythe  Airport  Solar  1 Project  (100  MW  solar  PV) 

Blythe,  California 

MND  published  for  public 
review 

First  Solar’s  Blythe  (21  MW  solar  PV) 

Blythe,  California 

Under  construction 

March  2010 
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B.3  Cumulative  Scenario 
Genesis  Solar  Energy  Project 


Project  Name 

Location 

Status 

California  Valley  Solar  Ranch  (SunPower)  (250 
MW  solar  PV) 

Carrizo  Valley,  San  Luis  Obispo 
County 

Under  environmental  review 

LADWP  and  OptiSolar  Power  Plant  (68  MW  solar 
PV) 

Imperial  County,  SR  111 

Under  environmental  review 

Topaz  Solar  Farm  (First  Solar)  (550  MW  solar  PV) 

Carrizo  Valley,  San  Luis  Obispo 
County 

Under  environmental  review 

AV  Solar  Ranch  One  (230  MW  solar  PV) 

Antelope  Valley,  Los  Angeles 
County 

Under  environmental  review 

Bethel  Solar  Hybrid  Power  Plant  (49.4  MW  hybrid 
solar  thermal  and  biomass) 

Seeley,  Imperial  County 

Under  environmental  review 

Mt.  Signal  Solar  Power  Station  (49.4  MW  hybrid 
solar  thermal  and  biomass) 

8 miles  southwest  of  El  Centro, 
Imperial  County 

Under  environmental  review 

Wind  Projects 

Alta-Oak  Creek  Mojave  Project  (up  to  800  MW) 

Kern  County,  west  of  Mojave 

Under  environmental  review 

PdV  Wind  Energy  Project  (up  to  300  MW) 

Kern  County,  Tehachapi 
Mountains 

Approved 

City  of  Vernon  Wind  Energy  Project  (300  MW) 

City  of  Vernon 

Information  not  available 

Manzana  Wind  Project  (246  MW) 

Kern  County 

Information  not  available 

Iberdrola  Tule  Wind  (200  MW) 

San  Diego  County,  McCain 
Valley 

EIR/EIS  in  progress 

Padoma  Wind  Energy  (175  MW) 

Shasta  County 

Information  not  available 

Pine  Canyon  (150  MW) 

Kern  County 

Information  not  available 

Shiloh  III  (200  MW) 

Montezuma  Hills,  Solano 
County 

Information  not  available 

AES  Daggett  Ridge  (84  MW) 

San  Bernardino 

EIS  in  progress 

Granite  Wind,  LLC  (81  MW) 

San  Bernardino 

EIR/EIS  in  progress 

Bear  River  Ridge  (70  MW) 

Humboldt  County 

Information  not  available 

Aero  Tehachapi  (65  MW) 

Kern  County 

Information  not  available 

Montezuma  Wind  II  (52-60) 

Montezuma  Hills,  Solano 
County 

Information  not  available 

Tres  Vaqueros  (42  MW  wind  repower) 

Contra  Costa  County 

Information  not  available 

Montezuma  Hills  Wind  Project  (34-37  MW) 

Solano  County 

Information  not  available 

Solano  Wind  Project  Phase  3 (up  to  128  MW) 

Montezuma  Hills,  Solano 
County 

Under  environmental  review 

Hatchet  Ridge  Wind  Project 

Shasta  County,  Burney 

Under  construction 

Lompoc  Wind  Energy  Project 

Lompoc,  Santa  Barbara  County 

Approved 

Pacific  Wind  (Iberdrola) 

McCain  Valley,  San  Diego 
County 

Under  environmental  review 

TelStar  Energies,  LLC  (300  MW) 

Ocotillo  Wells,  Imperial  County 

Under  environmental  review 
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Project  Name 

Location 

Status 

Geothermal  Projects 

Buckeye  Development  Project 

Geyserville,  Sonoma 

Under  environmental  review 

Orni  18,  LLC  Geothermal  Power  Plant  (49.9  MW) 

Brawley,  Imperial  County 

Information  not  available 

Black  Rock  Geothermal  1,2, and  3 

Imperial  County 

Information  not  available 

* This  list  is  compiled  from  the  projects  on  CEQAnet  as  of  November  2009  and  the  projects  located  on  private  or  State  lands  that 
are  listed  on  the  Energy  Commission  Renewable  Action  Team  website  as  requesting  ARRA  funding.  Additional  renewable 
projects  proposed  on  private  and  State  lands  but  not  requesting  ARRA  funds  are  listed  on  the  website. 

Source:  CEQAnet  [http://www.ceqanet.ca.gov/ProjectList.asp],  November  2009  and  CEC  Renewable  Action  Team  - Generation 
Tracking  for  ARRA  Projects  12/29/2009  [http://www.energy.ca.gov/33by2020/documents/2009-12-29/2009-12- 
29_Proposed_ARRA_Renewable_Projects.pdf] 
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Table  2.  Existing  Projects  along  the  MO  Corridor  (Eastern  Riverside  County) 


Project  Name; 
ID  # Agency  ID 

Location 

Ownership 

Status 

Acres 

Project  Description 

1 

Interstate  10 

Linear  project  running 
from  Santa  Monica  to 
Blythe  (in  California) 

Caltrans 

Existing 

N/A 

Interstate  10  (1-10)  is  a major  east-west  route  for  trucks  delivering  goods  to  and 
from  California.  It  is  a four  lane  divided  highway  in  the  Blythe  region. 

2 

Chuckwalla 
Valley  State 
Prison 

19025  Wiley's  Well  Rd. 
Blythe,  CA 

CA  Dept,  of 
Corrections  & 
Rehabilitation 

Existing 

1,080 

State  prison  providing  long-term  housing  and  services  for  male  felons  classified 
as  medium  and  low-medium  custody  inmates  jointly  located  on  1,720  acres  of 
State-owned  property.  APN  879040006,008,  012,  027,  028,  029,  030, 

3 

Ironwood  State 
Prison 

19005  Wiley's  Well  Rd. 
Blythe,  CA 

CA  Dept,  of 
Corrections  & 
Rehabilitation 

Existing 

640 

ISP  jointly  occupies  with  Chuckwalla  Valley  State  Prison  1 ,720  acres  of  State- 
owned  property,  of  which  ISP  encompasses  640  acres.  The  prison  complex 
occupies  approximately  350  acres  with  the  remaining  acreage  used  for  erosion 
control,  drainage  ditches,  and  catch  basins.  879040001 , 004,  009  010  011 
015,016,017,018,019,020 

4 

Devers-Palo 

Verde 

Transmission 

Line 

From  the  Midpoint 
Substation  to  Devers 
Substation 

SCE 

Existing 

N/A 

Existing  500  kV  transmission  line  parallel  to  1-10  from  Midpoint  Substation, 
approximately  10  miles  southwest  of  Blythe,  to  the  SCE  Devers  Substation,  near 
Palm  Springs. 

5 

Blythe  Energy 
Project 

City  of  Blythe,  north  of  1- 
10,  7 miles  west  of  the 
CA/AZ  border 

Blythe 

Energy,  LLC 

Existing 

76 

520  MW  combined-cycle  natural  gas-fired  electric-generating  facility.  Project  is 
connected  to  the  Buck  Substation  owned  by  WAPA. 

6 

West-wide 
Section  368 
Energy 
Corridors 

Riverside  County, 
parallel  to  DPV  corridor 

BLM,  DOE, 
U.S.  Forest 
Service 

Approved 
by  BLM 
and  U.S. 
Forest 
Service 

N/A 

Designation  of  corridors  on  federal  land  in  the  1 1 western  states,  including 
California,  for  oil,  gas,  and  hydrogen  pipelines  and  electricity  transmission  and 
distribution  facilities  (energy  corridors).  One  of  the  corridors  runs  along  the 
southern  portion  of  Riverside  County. 

7 

Eagle  Mountain 
Pumping  Plant 

Eagle  Mountain  Road, 
west  of  Desert  Center 

Metropolitan 
Water  District 
of  Southern 
California 

Existing 

144  ft.  pumping  plant  that  is  part  of  the  Metropolitan  Water  District  of  Southern 
California’s  facilities.  APNs  807150007,  807150009,  807150010 

8 

Recreational 

Opportunities 

Eastern  Riverside 
County 

BLM 

Existing 

N/A 

BLM  has  numerous  recreational  opportunities  on  lands  in  eastern  Riverside 
County  along  the  I-10  corridor  including  the  Wiley's  Well  Campground,  Coon 
Flollow  Campground,  and  Midland  Long-Term  Visitor  Area. 

9 

Kaiser  Mine 

Eagle  Mountain,  north 
of  Desert  Center 

Kaiser 

Ventures,  Inc. 

Mining 
activities 
stopped 
in  1983. 

Kaiser  Steel  mined  iron  ore  at  Kaiser  Mine  in  Eagle  Mountain  and  provided  much 
of  the  Pacific  Coast  steel  in  the  1950s.  Mining  project  also  included  the  Eagle 
Mountain  Railroad,  51  miles  long.  Imported  steel  captured  market  share  in  the 
1960s  and  1970s  and  primary  steelmaking  closed  in  the  1980s.  701380031 
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Table  3.  Future  Foreseeable  Projects  along  the  1-10  Corridor  (Eastern  Riverside  County) 

Project  Name; 
ID  # Agency  ID 

Location 

Ownership 

Status 

Acres 

Project  Description 

A 

Four 

Commercial 

Projects 

Blythe,  CA 

Various 

Approved 

N/A 

Four  commercial  projects  have  been  approved  by  the  Blythe  Planning 
Department  including  the  Agate  Road  Boat  & RV  Storage,  Riverway  Ranch 
Specific  Plan,  Subway  Restaurant  and  Motel,  and  Agate  Senior  Housing 
Development. 

B 

Intake  Shell 

Blythe,  CA 

Under  Construction 

N/A 

Reconstruction  of  a Shell  facility  located  at  Intake  & Hobsonway.  Demolition 
occurred  in  2008,  reconstruction  planned  for  2009-2010. 

C 

Fifteen 

Residential 

Developments 

Blythe,  CA 

Various 

Approved/Under 

Construction 

N/A 

Twelve  residential  development  projects  have  been  approved  by  the  Blythe 
Planning  Department  including:  Vista  Palo  Verde  (83  Single  Family 
Residential  [SFR]),  Van  Weelden  (184  SFR),  Sonora  South  (43  SFR), 
Ranchette  Estates  (20  SFR),  Irvine  Assets  (107  SFR),  Chanslor  Village  (79 
SFR),  St.  Joseph's  Investments  (69  SFR),  Edgewater  Lane  (SFR),  The 
Chanslor  Place  Phase  IV  (57  SFR),  Cottonwood  Meadows  (103  Attached 
SFR),  Palo  Verde  Oasis  Phase  IV  (29  SFR). 

Three  residential  development  projects  have  been  approved  and  are  under 
construction  including:  The  Chanslor  Phase  II  & III  (78  SFR),  River  Estate  at 
Hidden  Beaches,  Mesa  Bluffs  Villas  (26  Attached  SFR). 

D 

Devers-Palo 
Verde  2 
Transmission 
Line  Project 

From  the 
Midpoint 
Substation  to 
Devers 
Substation 

SCE 

Project  was 
approved  by  CPUC 
11/2009. 

N/A 

New  500  kV  transmission  line  parallel  to  the  existing  Devers-Palo  Verde 
Transmission  Line  from  Midpoint  Substation,  approximately  10  miles 
southwest  of  Blythe,  to  the  SCE  Devers  Substation,  near  Palm  Springs.  The 
ROW  for  the  500  kV  transmission  line  would  be  adjacent  to  the  existing  DPV 
ROW  and  would  require  an  additional  130  feet  of  ROW  on  federal  and  State 
land  and  at  least  130  feet  of  ROW  on  private  land  and  Indian  Reservation 
land. 

E 

Colorado 

Substation 

10  miles 
southwest  of 
Barstow 

SCE 

Project  was 
approved  by  CPUC 
11/2009. 

44 

The  new  500/230  kV  substation  would  be  constructed  within  a rectangular 
area  approximately  1 ,000  feet  by  1 ,900  feet,  resulting  in  approximately  44 
acres  permanently  disturbed.  The  500  kV  switching  station  would  include 
buses,  circuit  breakers,  and  disconnect  switches.  The  switchyard  would  be 
equipped  with  108-foot-high  dead-end  structures.  Outdoor  night  lighting  would 
be  designed  to  illuminate  the  switchrack  when  manually  switched  on. 

F 

Blythe  Energy 
Project 
Transmission 
Line 

From  the  Blythe 
Energy  Project 
(Blythe,  CA)  to 
Devers 
Substation 

Blythe 

Energy,  LLC 

Under  construction 

N/A 

Transmission  Line  Modifications  including  upgrades  to  Buck  Substation, 
approximately  67.4  miles  of  new  230  kV  transmission  line  between  Buck 
Substation  and  Julian  Hinds  Substation,  upgrades  to  the  Julian  Hinds 
Substation,  installation  of  6.7  miles  of  new  230  kV  transmission  line  between 
Buck  Substation  and  SCE's  DPV  500  kV  transmission  line. 
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Table  3.  Future  Foreseeable  Projects  along  the  MO  Corridor  (Eastern  Riverside  County) 
Project  Name; 


ID  # Agency  ID 

Location 

Ownership 

Status 

Acres 

Project  Description 

G 

Desert 

Southwest 

Transmission 

Line 

118  miles 
primarily  parallel 
to  DPV 

Imperial 

Irrigation 

District 

Final  EIR  prepared 
2005.  Approved  by 
the  BLM  in  2006. 

N/A 

New,  approximately  1 18-mile  500  kV  transmission  line  from  a new 
substation/switching  station  near  the  Blythe  Energy  Project  to  the  existing 
Devers  Substation  located  approximately  10  miles  north  of  Palm  Springs, 
California. 

H 

Green  Energy 
Express 
Transmission 
Line  Project 

70-mile 

transmission  line 
from  the  Eagle 
Mountain 
Substation  to 
southern 
California 

Green 
Energy 
Express  LLC 

September  9,  2009, 
Green  Energy 
Express  LLC  filed  a 
Petition  for 
Declaratory  Order 
requesting  that 
FERC  approve 
certain  rate 
incentives  for  the 
project 

N/A 

70-mile  double-circuit  500  kV  transmission  line  and  new  500/230  kV 
substation  from  near  the  Eagle  Mountain  Substation  (eastern  Riverside 
County)  to  Southern  California 

1 

Blythe  Energy 
Project  II 

Blythe,  CA.  Near 
the  Blythe  Airport 
and  1-10 

Blythe 

Energy,  LLC 

Approved  December 
2005 

30  acres 
(located  on 
Blythe 
Energy 
Project  land) 

520  MW  combined-cycle  power  plant  located  entirely  within  the  Blythe  Energy 
Project  site  boundary.  Blythe  Energy  Project  II  will  interconnect  with  the  Buck 
Substation  constructed  by  WAPA  as  part  of  the  Blythe  Energy  Project.  Project 
is  designed  on  30  acres  of  a 76-acre  site. 

J 

Eagle 

Mountain 

Pumped 

Storage 

Project 

Eagle  Mountain 
iron  ore  mine, 
north  of  Desert 
Center 

Eagle  Crest 

Energy 

Company 

License  application 
filed  with  FERC  in 
June  2009 

1,524 

1 ,300  MW  pumped  storage  project  designed  to  store  off-peak  energy  to  utilize 
during  on-peak  hours.  The  captured  off-peak  energy  will  be  used  to  pump 
water  to  an  upper  reservoir  where  the  energy  will  be  stored.  The  water  will 
then  be  released  to  a lower  reservoir  through  an  underground  electrical 
generating  facility  where  the  stored  energy  will  be  released  back  into  the 
Southwestern  grid  during  “high  demand  peak”  times,  primarily  weekdays. 
Estimated  water  use  is  8,100  AFY  for  the  first  four-year  start-up  period  and 
replacement  water  is  1 ,763  AFY  thereafter.  1 

K 

Genesis  Solar 

Energy 

Project 

North  of  1-10, 

10  miles  east  of 
Desert  Center 

Solar 

Millennium 

LLC/Chevron 

Energy 

Undergoing 
environmental 
review,  construction 
to  begin  end  of  2010 
with  one  unit  online 
in  2012  and  one  unit 
online  in  2013. 

5,200 

500  MW  solar  trough  project  on  5,200  acres.  Facility  would  consist  of  two  250 
MW  plants.  Approximately  3,870  acres  would  be  disturbed.  Project  would 
include  interconnection  to  the  SCE  Red  Bluff  Substation.  Project  would  use 
300  AFY. 

L 

Blythe  Solar 
Power  Project 

North  of  1-10, 
immediately 
north  of  the 
Blythe  Airport 

Solar 

Millennium 

LLC/Chevron 

Energy 

Undergoing 

environmental 

review 

9,400 

1 ,000  MW  solar  trough  facility  on  9,400  acres 
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Table  3.  Future  Foreseeable  Projects  along  the  I-10  Corridor  (Eastern  Riverside  County) 

Project  Name; 
ID  # Agency  ID 

Location 

Ownership 

Status 

Acres 

Project  Description 

M 

NextEra  (FPL) 
McCoy 

Northwest  of 
Blythe,  CA, 
immediately 
north  of  Blythe 
Solar  Power 
Project 

NextEra 

(FPL) 

Plan  of  Development 
in  to  Palm  Springs 
BLM 

20,608 

250  MW  solar  trough  project.  ROW  in  process  for  monitoring  water  well 
drilling. 

N 

McCoy  Soieii 
Project 

10  miles 
northwest  of 
Blythe 

enXco 

Plan  of  Development 
in  to  Palm  Springs 
BLM 

1,959 

300  MW  solar  power  tower  project  located  on  1 ,959  acres.  Project  would 
require  a 14  mile  transmission  line  to  proposed  SCE  Colorado  Substation 
south  of  1-10.  Would  use  575-600  AFY. 

0 

Genesis  Soiar 

Energy 

Project 

North  of  1-10,25 
miles  west  of 
Blythe  and  27 
miles  east  of 
Desert  Center 

NextEra 

(FPL) 

Undergoing 
environmental 
review.  Construction 
to  begin  at  the  end 
of  2010. 

250  MW  solar  trough  project  located  on  4,640  acres  north  of  the  Ford  Dry 
Lake.  Project  includes  six  mile  natural  gas  pipeline  and  a 5.5  mile  gen-tie  line 
to  the  Blythe  Energy  Center  to  Julian  Flinds  Transmission  Line,  then  travel 
east  on  shared  transmission  poles  to  the  Colorado  River  Substation. 

P 

Big  Maria 
Vista  Solar 
Project 

North  of  1-10, 
approximately  12 
miles  northwest 
of  Blythe 

Bullfrog 

Green 

Energy 

Plan  of  Development 
submitted  to  BLM 

2,684 

500  MW  solar  photovoltaic  project  on  2,684  acres  of  land.  Project  would  be 
built  in  three  phases  and  would  require  6,000  gallons  of  water  monthly. 

Q 

Chuckwalla 
Solar  1 

1 mile  north  of 
Desert  Center 

Chuckwalla 
Solar  1,  LLC 

Plan  of  Development 
submitted  to  BLM 

4,083 

200  MW  solar  photovoltaic  project  on  4,083  acres  of  land.  Project  would  be 
developed  in  several  phases  and  would  tap  into  an  existing  SCE  161-kV 
transmission  line  crossing  the  site. 

R 

Rice  Soiar 

Energy 

Project 

Rice  Valley, 
Eastern 

Riverside  County 

Rice  Solar 
Energy,  LLC 
(SolarReserv 
e,  LLC) 

Undergoing 
environmental 
review.  Construction 
to  begin  in  201 1 

1,410 

150  MW  solar  power  tower  project  with  liquid  salt  storage.  Project  is  located 
on  approximately  1,410  acres  and  includes  a power  tower  approximately  650 
feet  tall  and  a 10-mile  long  interconnection  with  the  WAPA  Parker-Blythe 
transmission  line. 

S 

Biythe  Airport 
Soiar  1 Project 

Blythe  Airport 

U.S.  Solar 

Application  has  been 
submitted  to  City  of 
Blythe,  City  of  Blythe 
approved  the  project 
in  November,  2009 

640 

100  MW  solar  photovoltaic  project  located  on  640  acres  of  Blythe  airport  land. 

T 

Blythe  PV 
Project 

Blythe 

First  Solar 

CPUC  approved 
project  terms  of  a 20 
year  power  purchase 
agreement  for  sale 
of  7.5  MW,  Under 
construction  in  forth 
quarter,  2009 

200 

7.5  MW  solar  photovoltaic  project  located  on  200  acres.  Project  was 
constructed  by  First  Solar  and  sold  to  NRG  Energy. 
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Table  3.  Future  Foreseeable  Projects  alonq  the 

1-10  Corridor  (Eastern  Riverside  Countv) 

Project  Name; 
ID  # Agency  ID 

Location 

Ownership 

Status 

Acres 

Project  Description 

U 

Desert 

Quartzite 

South  of  1-10,  8 
miles  southwest 
of  Blythe 

First  Solar 
(previously 
OptiSolar) 

POD  in  to  BLM 

7,724 

600  MW  solar  photovoltaic  project  located  on  7,724  acres.  Adjacent  to  DPV 
transmission  line  and  SCE  Colorado  Substation,  Approximately  27  AF  would 
be  used  during  construction  and  3.8  AFY  during  operation. 

V 

Desert 

Sunlight 

North  of  Desert 
Center 

First  Solar 
(previously 
OptiSolar) 

POD  in  to  BLM 

5,000-6,000 

250  MW  solar  photovoltaic  project  located  on  5,000-6,000  acres.  Project 
would  tie  into  the  SCE  Red  Bluff  Substation.  Approximately  27  AF  would  be 
used  during  construction  and  3.8  AFY  during  operation. 

W 

EnXco 

North  of  Wileys 
Well  Road,  east 
of  Genesis  Solar 
Energy  Project 

enXco 

POD  in  to  BLM 

300  MW  solar  photovoltaic  project  location  on  X acres. 

X 

Desert  Lily 
Soleil  Project 

6 miles  north  of 
Desert  Center 

enXco 

1,216 

100  MW  photovoltaic  plant  on  1 ,216  acres  of  BLM  land.  Would  require  a 5-8 
mile  transmission  line  to  planned  SCE  Red  Bluff  Substation. 

Y 

Red  Bluff 
Substation 

Unknown  at  this 
time  - near 
Desert  Center 

SCE 

N/A 

Proposed  230/500  kV  Substation  near  Desert  Center.  Planned  to  interconnect 
renewable  projects  near  Desert  Center  with  the  DPV  transmission  line. 

Z 

Chuckwalla 

Valley 

Raceway 

Desert  Center 
Airport  (no 
longer  a 
functioning 
airport) 

Developer 
Matt  Johnson 

Under  construction, 
track  expected  to  be 
open  in  mid  2010 

400 

Proposed  500-mile  race  track  located  on  400  acres  of  land  that  used  to 
belong  to  Riverside  County  and  was  used  as  the  Desert  Center  airport.  APN 
811142016,  811142006 

A 

A 

Eagle 

Mountain 

Landfill 

Project 

Eagle  Mountain, 
North  of  Desert 
Center 

Mine 

Reclamation 

Corporation 

and  Kaiser 

Eagle 

Mountain, 

Inc. 

U.S.  Court  of 
Appeals  for  the  Ninth 
Circuit  issued  its 
regarding  the  EIS  for 
the  project  in  11/09 
and  ruled  that  the 
land  exchange  for 
the  project  was  not 
properly  approved  by 
the  administrative 
agency.  Kaiser’s 
Mine  and 
Reclamation  is 
considering  all 
available  options. 

~ 3,500 

The  project  proposed  to  develop  the  project  on  a portion  of  the  Kaiser  Eagle 
Mountain  Mine  in  Riverside  County,  California.  The  proposed  project 
comprises  a Class  III  nonhazardous  municipal  solid  waste  landfill  and  the 
renovation  and  repopulation  of  Eagle  Mountain  Townsite.  The  proposal  by  the 
proponent  includes  a land  exchange  and  application  for  rights-of-way  with  the 
Bureau  of  Land  Management  and  a Specific  Plan,  General  Plan  Amendment, 
Change  of  Zone,  Development  Agreement,  Revised  Permit  to  Reclamation 
Plan,  and  Tentative  Tract  Map  with  the  County.The  Eagle  Mountain  landfill 
project  is  proposed  to  accept  up  to  20,000  tons  of  non-hazardous  solid  waste 
per  day  for  50  years. 
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Table  3.  Future  Foreseeable  Projects  along  the  1-10  Corridor  (Eastern  Riverside  County) 

Project  Name; 
ID  # Agency  ID 

Location 

Ownership 

Status 

Acres 

Project  Description 

A 

B 

Wileys  Well 
Communicatio 
n Tower  (part 
of  the  Public 
Safety 
Enterprise 
Communicatio 
n System) 

East  of  Wileys 
Well  Road,  just 
south  of  1-10 

Riverside 

County 

Final  EIR  for  the 
Public  Safety 
Enterprise 
Communication 
System  published  in 
August  2008. 

N/A 

The  Public  Safety  Enterprise  Communication  project  is  the  expansion  of  the 
County  of  Riverside’s  fire  and  law  enforcement  agencies  approximately  20 
communication  sites  to  provide  voice  and  data  transmission  capabilities  to 
assigned  personnel  in  the  field. 

A 

C 

Mule 
Mountain 
Solar  Project 

South  of  1-10, 
approximately  4 
miles  west  of 
Blythe 

Bullfrog 

Green 

Energy 

Plan  of  Development 
in  to  Palm  Springs 
BLM 

2,684 

500  MW  solar  concentrating  photovoltaic  project  located  on  2,684  acres. 
Considering  interconnection  with  proposed  SCE  Colorado  Substation. 
Approximately  6,000  gallons  of  water  would  be  required  monthly. 

Additional  Projects  Outside  Cumulative  Figure  Boundaries 

Paradise 
Valley  "New 
Town" 

Development 

Approximately 
30  miles  west  of 
Desert  Center  (7 
miles  east  of  the 
city  of  Coachella) 

Glorious 

Land 

Company 

Notice  of  Preparation 
of  an  EIR  published 
in  December  of 
2005.  Still  under 
environmental 
review. 

6,397 

Company  proposed  to  develop  a planned  community  as  an  international 
resort  destination  with  residential,  recreational,  commercial,  and  institutional 
uses  and  facilities.  The  project  is  planned  as  a self-contained  community  with 
all  public  and  quasi-public  services  provided.  The  project  is  located  outside 
the  Coachella  Valley  Water  District  (CVWD)  boundaries  and  the  applicant  has 
entered  into  an  agreement  with  the  CVWD  to  manage  artificial  recharge  of  the 
Shaver’s  Valley  groundwater.  The  proponent  has  purchased  a firm  water 
supply  from  Rosedale-Rio  Bravo  Water  District  in  Kern  County.  In-kind  water 
will  be  transferred  to  the  MWD  which  will  release  water  from  the  Colorado 
River  Aqueduct  to  a 38  acre  percolation  pond  on  the  project  site.  The  MWD 
will  deliver  approximately  10,000  AFY  to  the  percolation  pond  and  over  the 
long  term,  no  net  loss  of  groundwater  in  storage  is  anticipated. 

Proposed 

National 

Monument 

(former 

Catellus 

Lands) 

Between  Joshua 
Tree  National 
Park  and  Mojave 
National 
Preserve 

In  December  2009, 
Senator  Feinstein 
introduced  bill 
S.2921  that  would 
designate  two  new 
national  monuments 
including  the  Mojave 
Trails  National 
Monument. 

941,000 

acres 

The  proposed  Mojave  Trails  National  Monument  would  protect  approximately 
941,000  acres  of  federal  land,  including  approximately  266,000  acres  of  the 
former  railroad  lands  along  historic  Route  66.  The  BLM  would  be  given  the 
authority  to  conserve  the  monument  lands  and  also  to  maintain  existing 
recreational  uses,  including  hunting,  vehicular  travel  on  open  roads  and  trails, 
camping,  horseback  riding  and  rockhounding. 

BLM 

Renewable 
Energy  Study 
Areas 

Along  the  1-10 
corridor  between 
Desert  Center 
and  Blythe 

BLM 

Proposed 

The  DOE  and  BLM  identified  24  tracts  of  land  as  Solar  Energy  Study  Areas  in 
the  BLM  and  DOE  Solar  PEIS.  These  areas  have  been  identified  for  in-depth 
study  of  solar  development  and  may  be  found  appropriate  for  designation  as 
solar  energy  zones  in  the  future. 
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Cumulative  Scenario 


Cumulative  Analysis  - DRAFT 
1-10  Corridor  Projects 


Table  3.  Future  Foreseeable  Projects  along  the  1-10  Corridor  (Eastern  Riverside  Countvl 

Project  Name; 
ID  # Agency  ID 

Location  Ownership 

Status  Acres 

Project  Description 

Solar  Energy 
projects  along 
Arizona 
Border 

Approximately  Various 

15  miles  east  of 
the  CA/AZ 
border  along  1-10 
corridor 

Applications  filed  in 
to  Arizona  BLM  field 
offices,  application 
status  listed  as 
pending. 

Five  solar  trough  and  solar  power  tower  projects  have  been  proposed  along 
the  1-10  corridor  approximately  15  miles  east  of  the  CA/AZ  border.  The 
projects  have  been  proposed  on  BLM  administered-land  in  the  Yuma  and 
Kingman  Field  Offices  and  have  requested  use  of  approximately  75,000 
acres. 

1.  Water  usage  for  the  Eagle  Mountain  Pumped  Storage  Project  was  based  on  the  information  provided  to  FERC  by  the  Eagle  Crest  Energy  Company  in  the  Responses  to  Deficiency  of  License 
Application  and  Additional  Information  Request  dated  October  26, 2009.  ^ 
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Cumulative  Scenario 


Genesis  Cumulative 
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http://www.cityofblythe.ca. gov/index. aspx?nid=27>  Accessed  November  2009. 

Devers-Palo  Verde  2 Transmission  Line  Project  Final  EIR/EIS.  < 
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Cumulative  Scenario 


JANUARY  2010  CUMULATIVE  IMPACTS 


CUMULATIVE  IMPACTS  - FIGURE  2 

1-10  Corridor  Existing  and  Future/Foreseeable  Projects 


Community 

Highway 

Wilderness 
Area  of  Critical 
Environmental  Concern 


Transmission  Lines 


BLM  Energy  Corridor 
^<5^  BLM  Solar  row  Application 
{ ~ { BLM  Solar  Energy  StudyAreas 

f71  Chuckwalla  DWMA 


Green  Energy  Express 


DPV  1 , DPV2  & 
Desert  Southwest 


Blythe  Energy  Project 
Transmission  Line 

1 2 4 Miles 


368  Transmission  Corridor 


Desert  Tortoise  Critical  Habitat 


CALIFORNIA  ENERGY  COMMISSION  - SITING,  TRANSMISSION  AND  ENVIRONMENTAL  PROTECTION  DIVISION,  JANUARY  2010 

SOURCE:  California  Energy  Commission,  Bureau  of  Land  Management 
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Appendix  D 
LOS  Analysis 

• Existing  Conditions 

• Construction  Period  without  Project  Condition 

• Construction  Period  with  Project  Condition 


Hernandez  Kroone  & Associates 
April  2010 


Desert  Sunlight  Solar  Farm 
Traffic  Study 
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TWO-WAY  STOP  CONTROL  SUMMARY 

General  Information 

Site  Information 

Analyst  NJC 

. Hernandez,  Kroone  & 

Agency/Co,  Associates 

Date  Performed  2/19/2010 

Analysis  Time  Period  AM 

1 ntersection  SR- 177  / 1-10  EB  Off  Ramp 

Jurisdiction 

Analysis  Year  Existing 

Project  Description  08-1002 

East/West  Street:  1-10  EB  Off  Ramp 

North/South  Street:  SR-177 

Intersection  Orientation:  North-South 

Study  Period  (hrs):  0.25 

Vehicle  Volumes  and  Adjustments 

Major  Street 

Northbound 

Southbound 

Movement 

1 

2 

3 

4 

5 

6 

L 

T 

R 

L 

T 

R 

Volume 

0 

2 

0 

22 

2 

0 

Peak-Hour  Factor,  PHF 

0.77 

0.77 

0.77 

0. 77 

0.77 

0.77 

Hourly  Flow  Rate,  HFR 

0 

2 

0 

28 

2 

0 

Percent  Heavy  Vehicles 

0 

- 

- 

0 

— 

— 

Median  Type 

Undivided 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

1 

0 

Configuration 

TR 

LT 

Upstream  Signal 

0 

0 

Minor  Street 

Westbound 

Eastbound 

Movement 

7 

8 

9 

10 

11 

12 

L 

T 

R 

L 

T 

R 

Volume 

0 

0 

0 

39 

1 

2 

Peak-Hour  Factor,  PHF 

0.77 

0.77 

0.77 

0.77 

0.77 

0.77 

Hourly  Flow  Rate,  HFR 

0 

0 

0 

50 

1 

2 

Percent  Heavy  Vehicles 

0 

0 

0 

0 

0 

0 

Percent  Grade  (%) 

0 

0 

Flared  Approach 

N 

N 

Storage 

0 

0 

RT  Channelized 

0 

1 

Lanes 

0 

0 

0 

1 

1 

1 

Configuration 

L 

T 

R 

Delay,  Queue  Length,  and  Level  of  Service 

Approach 

NB 

SB 

Westbound 

Eastbound 

Movement 

1 

4 

7 

8 

9 

10 

11 

12 

Lane  Configuration 

LT 

L 

T 

R 

V (vph) 

28 

50 

1 

2 

C (m)  (vph) 

1634 

936 

821 

1088 

v/c 

0.02 

0.05 

0.00 

0.00 

95%  queue  length 

0.05 

0.17 

0.00 

0.01 

Control  Delay 

7.2 

9.1 

9.4 

8.3 

LOS 

A 

A 

A 

A 

Approach  Delay 

- 

- 

9.0 

Approach  LOS 

- 

- 

A 

Rights  Reserved 
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TWO-WAY  STOP  CONTROL  SUMMARY 

General  Information 

Site  Information 

Analyst  NJC 

. Hernandez,  Kroone  & 

Associates 

Date  Performed  2/19/2010 

Analysis  Time  Period  PM 

Intersection  SR-1 77  / 1-10  EB  Off  Ramp 

Jurisdiction 

Analysis  Year  Existing 

Project  Description  08-1002 

East/West  Street:  1-10  EB  Off  Ramp 

North/South  Street:  SR-1 77 

Intersection  Orientation:  North-South 

Study  Period  (hrs):  0.25 

Vehicle  Volumes  and  Adjustments 

Major  Street 

Northbound 

Southbound 

Movement 

1 

2 

3 

4 

5 

6 

L 

T 

R 

L 

T 

R 

Volume 

0 

3 

3 

19 

6 

0 

Peak-Hour  Factor,  PHF 

0.93 

0.93 

0.93 

0.93 

0.93 

0.93 

Hourly  Flow  Rate,  HFR 

0 

3 

3 

20 

6 

0 

Percent  Heavy  Vehicles 

0 

- 

- 

0 

- 

- 

Median  Type 

Undivided 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

1 

0 

Configuration 

TR 

LT 

Upstream  Signal 

0 

0 

Minor  Street 

Westbound 

Eastbound 

Movement 

7 

8 

9 

10 

11 

12 

L 

T 

R 

L 

T 

R 

Volume 

0 

0 

0 

39 

0 

1 

Peak-Hour  Factor,  PHF 

0.93 

0.93 

0.93 

0.93 

0.93 

0.93 

Hourly  Flow  Rate,  HFR 

0 

0 

0 

41 

0 

1 

Percent  Heavy  Vehicles 

0 

0 

0 

0 

0 

0 

Percent  Grade  (%) 

0 

0 

Flared  Approach 

N 

N 

Storage 

0 

0 

RT  Channelized 

0 

1 

Lanes 

0 

0 

0 

1 

1 

1 

Configuration 

L 

T 

R 

Delay,  Queue  Length,  and  Level  of  Service 

Approach 

NB 

SB 

Westbound 

Eastbound 

Movement 

1 

4 

7 

8 

9 

10 

11 

12 

Lane  Configuration 

LT 

L 

T 

R 

V (vph) 

20 

41 

0 

1 

C (m)  (vph) 

1628 

952 

833 

1083 

v/c 

0.01 

0.04 

0.00 

0.00 

95%  queue  length 

0.04 

0.13 

0.00 

0.00 

Control  Delay 

7.2 

9.0 

9.3 

8.3 

LOS 

A 

A 

A 

A 

Approach  Delay 

— 

- 

8.9 

Approach  LOS 

- 

- 

A 

Rights  Reserved 
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TWO-WAY  STOP  CONTROL  SUMMARY 

General  Information 

Site  Information 

Analyst  NJC 

. HERNANDEZ  KROONE  & 

Agency/Co.  ASSOCIATES 

Date  Performed  2/19/2010 

Analysis  Time  Period  AM 

, , SR-177  / 1-10  WB  OFF 

Intersection 

Jurisdiction 

Analysis  Year  EXISTING 

Project  Description  08-1002 

East/West  Street:  1-10  WB  OFF  RAMP 

North/South  Street:  SR-177 

Intersection  Orientation:  North-South 

Study  Period  (hrs):  0.25 

Vehicle  Volumes  and  Adjustments 

Major  Street 

Northbound 

Southbound 

Movement 

1 

2 

3 

4 

5 

6 

L 

T 

R 

L 

T 

R 

Volume 

5 

41 

0 

0 

26 

45 

Peak-Hour  Factor,  PHF 

0.88 

0.88 

0.88 

0.88 

0.88 

0.88 

Hourly  Flow  Rate,  HFR 

5 

46 

0 

0 

29 

51 

Percent  Heavy  Vehicles 

0 

- 

- 

0 

— 

„ 

Median  Type 

Undivided 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

1 

0 

Configuration 

LT 

TR 

Upstream  Signal 

0 

0 

Minor  Street 

Westbound 

Eastbound 

Movement 

7 

8 

9 

10 

11 

12 

L 

T 

R 

L 

T 

R 

Volume 

0 

0 

14 

0 

0 

0 

Peak-Hour  Factor,  PHF 

0.88 

0.88 

0.88 

0.88 

0.88 

0.88 

Hourly  Flow  Rate,  HFR 

0 

0 

15 

0 

0 

0 

Percent  Heavy  Vehicles 

0 

0 

0 

0 

0 

0 

Percent  Grade  (%) 

0 

0 

Flared  Approach 

N 

N 

Storage 

0 

0 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

0 

0 

Configuration 

LTR 

Delay,  Queue  Length,  and  Level  of  Service 

Approach 

NB 

SB 

Westbound 

Eastbound 

Movement 

1 

4 

7 

8 

9 

10 

11 

12 

Lane  Configuration 

LT 

LTR 

V (vph) 

5 

15 

C (m)  (vph) 

1531 

1029 

v/c 

0.00 

0.01 

95%  queue  length 

0.01 

0.04 

Control  Delay 

7.4 

8.6 

LOS 

A 

A 

Approach  Delay 

- 

- 

8.6 

Approach  LOS 

- 

- 

A 

Rights  Reserved 
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TWO-WAY  STOP  CONTROL  SUMMARY 

General  Information 

Site  Information 

Analyst  NJC 

^ HERNANDEZ  KROONE  & 

Agency/Co.  ASSOCIATES 

Date  Performed  2/19/2010 

Analysis  Time  Period  PM 

, , SR-177  / 1-10  WB  OFF 

Intersection  RAMP 

Jurisdiction 

Analysis  Year  EXISTING 

Project  Description  08-1002 

East/West  Street:  1-10  WB  OFF  RAMP 

North/South  Street;  SR-177 

Intersection  Orientation;  North-South 

Study  Period  (hrs):  0.25 

Vehicle  Volumes  and  Adjustments 

Major  Street 

Northbound 

Southbound 

Movement 

1 

2 

3 

4 

5 

6 

L 

T 

R 

L 

T 

R 

Volume 

0 

42 

0 

0 

22 

37 

Peak-Hour  Factor,  PHF 

0.84 

0.84 

0.84 

0.84 

0.84 

0.84 

Hourly  Flow  Rate,  HFR 

0 

50 

0 

0 

26 

44 

Percent  Heavy  Vehicles 

0 

- 

- 

0 

- 

- 

Median  Type 

Undivided 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

1 

0 

Configuration 

LT 

TR 

Upstream  Signal 

0 

0 

Minor  Street 

Westbound 

Eastbound 

Movement 

7 

8 

9 

10 

11 

12 

L 

T 

R 

L 

T 

R 

Volume 

4 

1 

18 

0 

0 

0 

Peak-Hour  Factor,  PHF 

0.84 

0.84 

0.84 

0.84 

0.84 

0.84 

Hourly  Flow  Rate,  HFR 

4 

1 

21 

0 

0 

0 

Percent  Heavy  Vehicles 

0 

0 

0 

0 

0 

0 

Percent  Grade  (%) 

0 

0 

Flared  Approach 

N 

N 

Storage 

0 

0 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

0 

0 

Configuration 

LTR 

Delay,  Queue  Length,  and  Level  of  Service 

Approach 

NB 

SB 

Westbound 

Eastbound 

Movement 

1 

4 

7 

8 

9 

10 

11 

12 

Lane  Configuration 

LT 

LTR 

V (vph) 

0 

26 

C (m)  (vph) 

1544 

992 

v/c 

0.00 

0.03 

95%  queue  length 

0.00 

0.08 

Control  Delay 

7.3 

8.7 

LOS 

A 

A 

Approach  Delay 

— 

- 

8.7 

Approach  LOS 

- 

- 

A 

Rights  Reserved 
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TWO-WAY  STOP  CONTROL  SUMMARY 

General  Information 

Site  Information 

Analyst  NJC 

HERNANDEZ,  KROONE  & 
Agency/Co.  ASSOCIATES 

Date  Performed  2/19/2010 

Analysis  Time  Period  AM 

Intersection  SR-1 77  / KAISER  ROAD 

Jurisdiction 

Analysis  Year  EXISTING 

Project  Description  08-1002 

East/West  Street:  KAISER  ROAD 

North/South  Street:  SR-1 77 

Intersection  Orientation:  North-South 

Study  Period  (hrs):  0.25 

Vehicle  Volumes  and  Adjustments 

Major  Street 

Northbound 

Southbound 

Movement 

1 

2 

3 

4 

5 

6 

L 

T 

R 

L 

T 

R 

Volume 

5 

28 

0 

0 

35 

1 

Peak-Hour  Factor,  PHF 

0.87 

0.87 

0.87 

0.87 

0.87 

0.87 

Hourly  Flow  Rate,  HFR 

5 

32 

0 

0 

40 

1 

Percent  Heavy  Vehicles 

0 

- 

— 

0 

— 

— 

Median  Type 

Undivided 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

1 

0 

Configuration 

LT 

TR 

Upstream  Signal 

0 

0 

Minor  Street 

Westbound 

Eastbound 

Movement 

7 

8 

9 

10 

11 

12 

L 

T 

R 

L 

T 

R 

Volume 

0 

0 

0 

0 

0 

11 

Peak-Hour  Factor,  PHF 

0.87 

0.87 

0.87 

0.87 

0.87 

0.87 

Hourly  Flow  Rate,  HFR 

0 

0 

0 

0 

0 

12 

Percent  Heavy  Vehicles 

0 

0 

0 

0 

0 

0 

Percent  Grade  (%) 

0 

0 

Flared  Approach 

N 

N 

Storage 

0 

0 

RT  Channelized 

0 

0 

Lanes 

0 

0 

0 

0 

0 

0 

Configuration 

LR 

Delay,  Queue  Length,  and  Level  of  Service 

Approach 

NB 

SB 

Westbound 

Eastbound 

Movement 

1 

4 

7 

8 

9 

10 

11 

12 

Lane  Configuration 

LT 

LR 

V (vph) 

5 

12 

C (m)  (vph) 

1581 

1037 

v/c 

0.00 

0.01 

95%  queue  length 

0.01 

0.04 

Control  Delay 

7.3 

8.5 

LOS 

A 

A 

Approach  Delay 

- 

~ 

8.5 

Approach  LOS 

- 

- 

A 

Rights  Reserved 
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TWO-WAY  STOP  CONTROL  SUMMARY 

General  Information 

Site  Information 

Analyst  NJC 

^ HERNANDEZ.  KROONE  & 

Agency/Co.  ASSOCIATES 

Date  Performed  2/19/2010 

Analysis  Time  Period  PM 

Intersection  SR-177 / KAISER  ROAD 

Jurisdiction 

Analysis  Year  EXISTING 

Project  Description  08-1002 

EasVWest  Street:  KAISER  ROAD 

North/South  Street:  SR-177 

Intersection  Orientation:  North-South 

Study  Period  (hrs):  0.25 

Vehicle  Volumes  and  Adjustments 

Major  Street 

Northbound 

Southbound 

Movement 

1 

2 

3 

4 

5 

6 

L 

T 

R 

L 

T 

R 

Volume 

14 

39 

0 

0 

38 

1 

Peak-Hour  Factor,  PHF 

0.71 

0.71 

0.71 

0.71 

0.71 

0.71 

Hourly  Flow  Rate,  HFR 

19 

54 

0 

0 

53 

1 

Percent  Heavy  Vehicles 

0 

- 

- 

0 

- 

- 

Median  Type 

Undivided 

RT  Channelized 

0 

0 

Lanes 

0 

1 

0 

0 

1 

0 

Configuration 

LT 

TR 

Upstream  Signal 

0 

0 

Minor  Street 

Westbound 

Eastbound 

Movement 

7 

8 

9 

10 

11 

12 

L 

T 

R 

L 

T 

R 

Volume 

0 

0 

0 

1 

0 

7 

Peak-Hour  Factor,  PHF 

0.71 

• 0.71 

0.71 

0.71 

0.71 
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Executive  Summary 


First  Solar  contracted  with  AECOM  Environment  (AECOM)  to  perform  a Phase  I Environmental  Site 
Assessment  (ESA)  of  the  proposed  Desert  Sunlight  Solar  Farm  project  (DSSF  or  Project ) located  in  east- 
central  Riverside  County,  California  (subject  property).  The  subject  property  is  located  approximately  6 >2 
miles  north  of  the  unincorporated  town  of  Desert  Center,  California  and  Interstate  10. 

This  Phase  I ESA  was  performed  in  conformance  with  AECOM’s  letter  proposal  dated  February  5,  2010, 
and  the  general  scope  and  limitations  of  American  Society  for  Testing  and  Materials  (ASTM)  Standard 
Practice  E 1527-05  for  ESAs.  Exceptions  to,  or  deletions  from,  this  practice  are  described  in  Section  1.3  of 
this  report. 

This  assessment  took  place  between  February  19  and  April  30,  2010,  with  site  visits  occurring  on  March  2, 
2010  and  April  9,  2010.  The  subject  property  is  comprised  predominately  of  vacant  desert  land  that  consists 
of  the  following  seven  main  features: 

• Approximately  4,090  acres  of  vacant  desert  land  that  is  a proposed  solar  farm  site  referred  to  as  Solar 
Farm  Site,, 

• Approximately  12  miles  of  “preferred”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
alternative  A1, 

• Approximately  9 miles  of  “alternative”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
alternative  A2 

• Approximately  9 miles  of  “alternative”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
alternative  B1, 

• Approximately  9.5  miles  of  “alternative”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
alternative  B2,  and 

• Two  approximately  75-acre  square-shaped  parcels  (referred  to  as  Red  Bluff  Substation  - alternative  A 
and  Red  Bluff  Substation  - alternative  B)  of  vacant  desert  land  that  are  proposed  electrical  substation 
sites. 

No  structures  are  located  on  the  subject  property. 

During  the  site  visit,  AECOM  observed  minor  (less  than  two  square  feet)  of  stained  surface  soil  beneath 
trash/debris  that  appeared  to  have  been  dumped  along  Gen-tie  line  - alternative  B1  route.  No  other 
staining  or  visual  evidence  of  hazardous  materials  release  was  observed  on  the  subject  property.  No 
evidence  of  water  or  oil  wells,  clarifiers,  or  dry  wells  was  observed  on  the  subject  property.  No  evidence  of 
historic  or  current  fuel  underground  storage  tanks  (USTs)  was  observed  on  the  subject  property.  No 
unusual  vegetative  conditions  were  observed  on  the  subject  property. 

The  proposed  solar  farm  site  is  bordered  to  the  north  by  Kaiser  Steel  Road,  beyond  which  is  vacant  desert 
land.  The  proposed  solar  farm  site  is  bordered  to  the  east  and  south  by  desert  land.  The  proposed  solar 
farm  site  is  bordered  to  the  west  by  residences,  Kaiser  Road,  and  vacant  desert  land.  Several  water  wells 
were  observed  to  the  east  of  the  proposed  solar  farm  site.  An  underground  high-pressure  gas  line  runs 
along  the  east  side  of  Kaiser  Road,  adjacent  to  the  west  of  the  solar  farm  site.  The  transmission  line  routes 
and  substation  sites  are  surrounded  predominately  by  vacant  desert  land,  or  fallow  row  crop.  No  offsite 
sources  of  concern  were  identified  during  a reconnaissance  of  the  surrounding  area  or  during  a review  of  a 
site-specific  environmental  database  report. 
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Based  on  AECOM’s  historical  research,  the  proposed  solar  farm  site  has  been  undeveloped  desert  since  at 
least  1944  through  the  present.  Historical  research  indicates  that  the  proposed  transmission  line  routes 
extend  largely  alongside  existing  roadways  and  through  undeveloped  desert  land,  or  fallow  row  crop.  In  at 
least  the  early  1940s,  Kaiser  Road  was  depicted  developed  as  an  unimproved  road,  and  Eagle  Mountain 
Road  was  depicted  developed  as  the  existing  secondary  highway.  Based  on  a 1947  topographic  map,  the 
gen-tie  line  - alternative  A2  (located  at  approximately  mileage  5.0)  is  depicted  traversing  the  southwestern 
corner  of  a military  reservation  boundary. 

Based  on  AECOM’s  site  reconnaissance,  review  of  governmental  environmental  databases  and  files,  and 
historical  documents;  interviews  conducted  with  selected  individuals  and  public  officials,  no  recognized 
environmental  conditions  (REC),  historical  RECs  (HRECs)  or  de  minimis  conditions  were  identified. 

The  following  other  (non-ASTM)  environmental  concern  was  identified  in  connection  with  the  subject 
property: 

• One  Formerly  Utilized  Defense  Site  (FUDS)  site,  identified  as  Desert  Center,  California,  Riverside 
County,  plotted  between  gen-tie  line  - alternative  A1 /gen-tie  line  - alternative  B2  and  gen-tie  line  - 
alternative  B1,  was  listed  with  an  inactive  cleanup  status  that  needs  military  evaluation  for  potential 
explosives  (e.g.,  UXO).  Based  on  AECOM's  historical  research  (Section  4.1),  and  based  on  a review  of 
a 1947  topographic  map,  the  gen-tie  line  - alternative  A2  (located  at  approximately  mileage  5.0)  is 
depicted  traversing  the  southwestern  corner  of  a military  reservation  boundary.  Based  on  this  listing 
and  AECOM’s  historical  research,  it  is  AECOM’s  opinion  that  there  is  a potential  for  unexploded 
ordnance  (UXO)  to  be  located  on  this  portion  of  the  subject  property. 

On  the  basis  of  the  finding  described  above,  AECOM  recommends  the  following: 

• An  evaluation  by  a UXO  specialist  should  be  conducted  to  further  assess  the  potential  for  UXO  to  be 
located  on  the  southwestern  portion  of  the  subject  property. 
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1.0  Introduction 


1.1  Purpose 

AECOM  was  retained  by  First  Solar  to  perform  a Phase  I ESA  of  the  proposed  Desert  Sunlight  solar  farm 
project  located  in  Riverside  County,  California  (subject  property).  The  purpose  of  the  ESA  was  to  identify 
the  presence  of  RECs,  HRECs,  and  de  minimis  conditions  as  defined  by  ASTM  Standard  Practice 
Designation  E 1527-05,  which  may  be  associated  with  the  subject  property.  This  Phase  I ESA  was 
performed  pursuant  to  AECOM's  letter  proposal  dated  February  5,  2010.  The  purpose  of  this  Phase  I ESA 
is  to  provide  the  client  with  information  for  use  in  evaluating  potential  environmental  concerns  associated 
with  the  subject  property. 

1 .2  Scope  of  work 

The  Phase  I ESA  included  a field  survey,  regulatory  research,  historic  review,  and  environmental  database 
search  of  the  subject  property.  In  conducting  the  Phase  I ESA,  AECOM  assessed  the  subject  property  for 
visible  signs  of  possible  contamination,  researched  public  records  for  the  subject  property,  and  conducted 
interviews  with  persons  knowledgeable  about  the  subject  property  and  surrounding  area.  This  project  was 
performed  in  general  accordance  with  ASTM  Standard  Practice  Designation  E 1527-05  and  AECOM’s  letter 
proposal  dated  February  5,  2010. 

AECOM’s  standard  terms  and  conditions  for  this  report  include,  in  addition  to  the  ASTM  Phase  I ESA  scope 
of  work,  radon,  wetlands,  and  floodplains.  Conclusions  made  in  this  report  are  based  upon  the  assessment 
performed  and  are  subject  to  the  study  limitations  presented  in  Section  1.3,  below. 

1.3  Study  limitations 

This  report  describes  the  results  of  AECOM’s  due  diligence  assessment  to  identify  the  presence  of 
environmental  liabilities  materially  affecting  the  subject  facility  and/or  property.  In  the  conduct  of  this  due 
diligence  evaluation,  AECOM  assessed  the  presence  of  such  problems  within  the  limits  of  the  established 
scope  of  work  as  described  in  our  letter  proposal. 

In  the  conduct  of  this  due  diligence  assessment,  AECOM  has  attempted  to  independently  assess  the 
presence  of  such  problems  within  the  limits  of  the  established  scope  of  work  as  described  in  our  proposal. 

As  with  any  due  diligence  evaluation,  there  is  a certain  degree  of  dependence  upon  oral  information 
provided  by  facility  or  site  representatives  which  is  not  readily  verifiable  through  visual  observations  or 
supported  by  any  available  written  documentation.  AECOM  shall  not  be  held  responsible  for  conditions  or 
consequences  arising  from  relevant  facts  that  were  concealed,  withheld,  or  not  fully  disclosed  by  facility  or 
site  representatives  at  the  time  this  assessment  was  performed.  In  addition,  the  findings  in  the  Report  are 
subject  to  certain  conditions  and  assumptions.  The  conditions  and  assumptions  are  noted  in  the  report,  and 
any  party  reviewing  the  findings  of  the  report  must  carefully  review  and  consider  all  such  conditions  and 
assumptions. 

This  report  and  all  field  data  and  notes  were  gathered  and/or  prepared  by  AECOM  in  accordance  with  the 
agreed  upon  scope  of  work  and  generally  accepted  engineering  and  scientific  practice  in  effect  at  the  time  of 
AECOM's  assessment  of  the  subject  site.  The  statements,  conclusions,  and  opinions  contained  in  this 
report  are  only  intended  to  give  approximations  of  the  environmental  conditions  at  the  subject  property. 
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This  report  is  prepared  pursuant  to  an  agreement  between  the  client  and  AECOM  and  is  for  the  exclusive 
use  of  the  client.  No  other  party  is  entitled  to  rely  on  the  conclusions,  observations,  specifications,  or  data 
contained  herein  without  first  obtaining  AECOM’s  written  consent  and  provided  any  such  party  signs  an 
AECOM  generated  Reliance  Letter.  A third  party’s  signing  of  the  AECOM  Reliance  Letter  and  AECOM’s 
written  consent  are  conditions  precedent  to  any  additional  use  or  reliance  on  this  report. 

The  passage  of  time  may  result  in  changes  in  technology,  economic  conditions,  site  variations,  or  regulatory 
provisions  which  would  render  the  report  inaccurate.  Reliance  on  the  report  after  the  date  of  issuance  as  an 
accurate  representation  of  current  site  conditions  shall  be  at  the  user’s  sole  risk. 

It  should  be  noted  that  due  to  the  size  of  the  subject  property,  a complete  pedestrian  walk  of  the  subject 
property  was  not  considered  practical.  However,  based  on  a precursory  environmental  database  report  and 
online  records  reviews  and  research,  followed  by  a visual  survey  of  the  subject  property  and  surrounding 
area,  this  limitation  is  not  expected  to  significantly  alter  the  conclusions  or  recommendations  of  this  report. 

1 .4  Data  failure/data  gaps 

This  assessment  took  place  between  February  19  and  April  16,  2010,  with  site  visits  occurring  on  March  2 
and  April  20,  2010.  The  following  data  failures/data  gaps  were  encountered  during  this  Phase  I ESA: 

• Title  reports  were  not  provided  by  First  Solar  for  AECOM’s  review  as  part  of  this  Phase  I ESA.  Due  to 
the  combined  area  of  the  subject  property  and  length  of  the  proposed  gen-tie  lines,  an  environmental 
lien  search  of  the  subject  property  was  not  considered  practical.  However,  based  on  our  regulatory  and 
historical  research,  it  is  AECOM’s  opinion  that  it  is  unlikely  that  an  environmental  liens  and/or  activity  or 
use  limitations  have  been  placed  on  the  subject  property.  It  is  AECOM’s  opinion  that  this  data  gap  does 
not  represent  a significant  limitation  to  this  assessment. 

• Per  ASTM,  past  owners,  operators,  and  occupants  of  the  subject  property,  who  are  likely  to  have 
material  information  regarding  the  potential  for  contamination  at  the  subject  property,  shall  be  contacted 
to  the  extent  that  they  can  be  identified  and  that  the  information  likely  to  be  obtained  is  not  duplicative  of 
information  already  obtained  from  other  sources.  Much  of  the  subject  property  is  owned  by  the  U.S. 
government  and  various  utilities.  Therefore,  interviews  with  past  owners  of  the  subject  property  were 
not  practical  during  this  assessment.  It  is  AECOM’s  opinion  that  this  data  gap  does  not  represent  a 
significant  limitation  to  this  assessment. 

• A limitation  was  encountered  determining  the  historical  use  of  the  subject  property.  The  earliest  source 
of  historical  information  obtained  during  this  assessment  was  a 1944  topographic  map.  Existing  roads, 
or  ROWS,  were  depicted  developed  on  the  subject  property;  however,  no  other  evidence  of 
development  (e.g.,  structures)  are  shown  on  the  subject  property.  The  ASTM  El  527  standard  requires 
the  consultant  to  determine  all  obvious  uses  of  the  property  from  the  present  back  to  the  property’s  first 
obvious  developed  use,  or  back  to  1940,  whichever  is  earlier.  This  requirement  could  not  be  achieved 
during  this  assessment.  However,  based  upon  the  apparent  undeveloped  historical  use  of  the  subject 
property,  other  than  the  roads,  or  ROWs,  it  is  AECOM’s  opinion  that  it  is  unlikely  that  there  has  been 
significant  prior  development  on  the  subject  property.  It  is  therefore  AECOM’s  opinion  that  this  limitation 
is  not  expected  to  significantly  impact  the  results  of  this  assessment. 
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2.0  Site  Description 


2.1  Site  location 

The  subject  property  is  located  in  the  east-central  portion  of  Riverside  County,  approximately  6 72  miles 
north  of  the  unincorporated  town  of  Desert  Center,  California  and  the  adjacent  Interstate  10  freeway.  For 
the  purposes  of  this  report  the  subject  property  is  comprised  of  seven  site  features  including: 

• Approximately  4,090  acres  of  vacant  desert  land  that  is  a proposed  solar  farm  site  referred  to  as  Soiar 
Farm  Site, 

• Approximateiy  12  miles  of  “preferred”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
aiternative  A1 , 

• Approximately  9 miles  of  “alternative”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
alternative  A2 

• Approximately  9 miles  of  “alternative”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
aiternative  B1, 

• Approximately  9.5  miles  of  “alternative”  transmission  line  corridor  route  referred  to  as  gen-tie  line  - 
alternative  B2,  and 

• Two  approximately  75-acre  square-shaped  parcels  (referred  to  as  Red  Bluff  Substation  - alterative  A 
and  Red  Bluff  Substation  - aiternative  B)  of  vacant  desert  land  that  are  proposed  electrical  substation 
sites. 

The  gen-tie  line  - alternative  A1  route  predominately  travels  south  from  the  proposed  solar  farm  site  along 
the  western  side  of  Kaiser  Road  and  east  from  Desert  Center,  California.  The  gen-tie  line  - alternative  A2 
route  predominately  travels  southeast  from  the  proposed  solar  farm  site  along  an  existing  161-kilovolt  power 
line  right-of-way  (ROW).  The  Red  Bluff  Substation  - alternative  A is  iocated  south  of  Interstate  10, 
approximately  4 miles  east  of  Desert  Center,  California. 

The  gen-tie  line  - alternative  B1  predominately  travels  southwest  from  the  solar  farm  site  and  south  along 
Eagle  Mountain  Road.  The  gen-tie  line  -alternative  B2  predominately  travels  south  from  the  proposed  solar 
farm  site  along  the  west  side  of  Kaiser  Road  and  southwest  from  north  of  Desert  Center,  Caiifornia.  The 
substation  - alternative  B is  located  south  of  Interstate  10,  at  the  southern  terminus  of  Eagle  Mountain  Road, 
approximately  3 miles  west  of  Desert  Center,  California. 

The  approximate  location  of  the  subject  property,  including  approximately  boundary  of  the  proposed  solar 
farm  site,  approximate  routes  of  the  transmission  lines,  and  substation  locations  are  iilustrated  on  Figure  1- 
1 - Project  Study  Area  and  Solar  Farm  Site. 

2.2  Site  ownership 

According  to  Ms.  Amanda  Beck,  Business  Development  Associate  with  First  Soiar,  the  subject  property  is 
almost  entirely  located  on  public  land  administered  by  the  United  States  Bureau  of  Land  Management 
(BLM),  except  for  the  substation  - alternative  B,  two  pieces  of  land  located  adjacent  to  Kaiser  Road,  and 
along  gen-tie  line  - alternative  A2,  each  of  which  are  privately  owned.  Ms.  Beck  has  been  associated  with 
the  subject  property  since  November  2008. 
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Portions  of  the  proposed  gen-tie  lines  are  located  along  easements  or  right-of-ways  (ROWs)  controlled  by 
the  County  or  by  the  applicable  utility,  including  Metropolitan  Water  District  (MWD),  Federal  Energy 
Regulatory  Commission  (FERC),  Southern  California  Gas  Company  (SCGC),  Kaiser  Eagle  Mountain  LLC, 
Southern  California  Edison  (SCE),  Riverside  County  Waste  Management  Department  (RCWMD),  Riverside 
County  Rice  Road,  Sprint  Communications,  Federal  Flighway  Interstate  10,  AT&T  GRE  Lease  Admin,  AT&T 
California,  AT&T  Communications,  California  Department  of  Public  Works,  California  Division  of  Highways, 
IID,  and  California  Department  of  Transportation. 

2.3  Site  visit 

Ms.  Kirsten  Bradford  of  AECOM’s  Camarillo,  California,  office  visited  the  subject  property  for  the  first  time  on 
March  2,  2010.  During  the  site  visit,  Ms.  Bradford  was  escorted  by  Ms.  Beck.  The  weather  at  the  time  the 
site  visit  was  fair  with  mostly  clear  skies  and  temperatures  in  the  mid-60s  to  mid-70s. 

On  April  9,  2010,  Ms.  Bradford  visited  the  subject  property  a second  time  to  conduct  an  area 
reconnaissance  of  the  gen-tie  line  - alternative  A2  and  gen-tie  line  alternative  B2  routes.  During  the  second 
site  visit,  Ms.  Bradford  also  re-visited  the  area  of  the  Red  Bluff  Substation  - alternative  A,  viewing  it  from  the 
access  road,  running  parallel  to  and  to  the  south  of  Interstate  10,  that  traverses  the  substation  site  and.  The 
weather  at  the  time  of  the  second  site  visit  was  fair  with  mostly  clear  skies  and  temperatures  in  the  low-60s 
to  high-70s.  The  methodology  for  the  two  site  visits  consisted  of  the  following: 

• Walking  and/or  driving  select  interior  portions  of  the  proposed  solar  farm  site,  including  the  eastern 
portion  of  the  study  area,  and  the  Red  Bluff  Substation  - alternative  A and  Red  Bluff  Substation  - 
alternative  B, 

• Slowly  driving  the  majority  of  the  proposed  gen-tie  lines  (at  speeds  of  approximately  10  to  20  miles  per 
hour)  and  periodically  stopping  to  walk  portions  of  the  corridors  to  further  evaluate  debris  or  adjacent 
properties,  and 

• Driving  Interstate  10  and  stopping  to  view  the  easternmost  portion  of  gen-tie  line  - alternative  A1 . 

Please  note  that  for  safety  reasons,  the  driving  speed  along  Interstate  10  was  maintained  above  55 
miles  per  hour  due  to  the  speed  and  amount  of  traffic  present  along  this  highway. 

During  the  site  visit,  particular  focus  was  paid  to  areas  of  dumping/garbage  and  debris.  Specific  features 
that  were  noted  along  the  proposed  gen-tie  lines  during  the  field  survey  have  been  identified  throughout  this 
report  by  a mileage  point  designation.  For  example,  the  beginning  of  the  gen-tie  line  - alternative  A1 
(southwest  of  the  solar  farm  site)  has  been  designated  as  mileage  point  0.0  and  the  portion  of  the  gen-tie 
line  - alternative  A1  (north  of  Desert  Center),  before  it  turns  and  heads  east,  has  been  identified  as  mileage 
point  6.0. 

Significant  site  features  that  were  observed  on  the  proposed  solar  farm  site  are  illustrated  on  Figure  2-1  - 
Solar  Farm  Site.  Figure  3-1  -Gen-Tie  Line  Detail  Map  illustrates  the  mileage  point  designations  that  have 
been  assigned  for  discussion  purposes  throughout  this  report.  Significant  site  features  observed  of  the  gen- 
tie  line  - alternative  A1  are  illustrated  on  Figure  3-2a  through  Figure  3-2f.  Significant  site  features 
observed  of  the  gen-tie  line  - alternative  A2  are  illustrated  on  Figure  3-3a  through  Figure  3-3d.  Significant 
site  features  observed  of  the  gen-tie  line  - alternative  B1  are  illustrated  on  Figure  3-4a  through  Figure  3- 
4d.  Significant  site  features  observed  of  the  gen-tie  line  - alternative  B2  are  illustrated  on  Figure  3-5a 
through  Figure  3-5e.  Significant  site  features  observed  of  the  substation  - alternative  A are  illustrated  on 
Figure  4-1  - Red  Bluff  Substation  - Alternative  A Detail  Map.  Significant  site  features  observed  of  the 
substation  - alternative  B are  illustrated  on  Figure  4-2  - Red  Bluff  Substation  - Alternative  B Detail  Map. 

Representative  photographs  taken  during  the  field  survey  are  provided  as  Appendix  A.  The  following 
sections  summarize  the  results  of  the  field  survey. 
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2.4  Site  description 

The  subject  property  consists  predominately  of  vacant  desert  land.  The  proposed  solar  farm  site  is 
irregularly-shaped  and  consists  of  approximately  4,090  aces.  The  gen-tie  lines  (alternative  A1 , A2,  B1 , and 
B2)  together  comprise  approximately  40  miles  and  the  transmission  line  corridor  is  anticipated  to  be 
approximately  160  feet  wide.  Multiple  transmission  lines  traverse  various  portions  of  the  subject  property. 
The  two  substation  sites  each  consist  of  approximate  75-acre  square-shaped  parcels.  More  specific 
observations  from  the  site  visit  are  provided  below. 

No  significant  staining  or  visual  evidence  of  hazardous  materials  release  was  observed  on  the  subject 
property.  No  evidence  of  water  or  oil  wells,  clarifiers,  or  dry  wells  was  observed  on  the  subject  property.  No 
evidence  of  historic  or  current  fuel  USTs  was  observed  on  the  subject  property.  No  unusual  vegetative 
conditions,  other  than  fallow  agricultural  row  crop,  were  observed  on  the  subject  property. 

2.4.1  Solar  Farm  Site 

The  irregularly-shaped  proposed  solar  farm  site  is  comprised  of  vacant  desert  land.  Powerline  Road  (an 
unpaved  ROW  access  road)  traverses  the  northern  portion  of  the  solar  farm  site.  An  unnamed  four  wheel 
drive  road  traverses  the  southern  portion  of  the  solar  farm  site.  No  structures  or  other  significant  site 
features  were  observed  on  the  proposed  solar  farm  site  during  the  site  visit. 

2.4.2  Gen-tie  line  - alternative  A1 

The  gen-tie  line  - alternative  A1  runs,  from  the  southwest  of  the  proposed  solar  farm  site,  south  along  the 
western  side  of  Kaiser  Road  until  it  turns  east,  approximately  !4-mile  north  of  the  Intersection  of  Rice  Road 
and  Kaiser  Road.  The  gen-tie  line  - alternative  A1  continues  east,  crossing  Rice  Road,  and  traveling 
eastward  approximately  5 miles,  across  desert  land,  until  it  turns  south  and  crosses  Interstate  10  where  it 
terminates  at  the  substation  - alternative  A.  The  gen-tie  line  - alternative  A1  is  comprised  predominately  of 
desert  land,  except  at  the  following  mileage  points: 

• At  mileage  1 .8,  a gated  entrance  and  associated  unpaved  ROW  access  to  the  Desert  Center  Landfill 
(Riverside  County)  crosses  the  gen-tie  line  - alternative  A1  (Figure  3-2a). 

• At  mileage  point  2.5  and  3.8,  respectively,  gravel  pits  are  located  in  the  gen-tie  line  - alternative  A1 
(Figure  3-2b). 

• Between  mileage  point  4.4  and  5.0,  an  underground  utility  (e.g.,  telephone  cable)  runs  along  the  gen-tie 
line  - alternative  A1  (Figure  3-2c). 

• At  mileage  point  6.0,  the  gen-tie  line  - alternative  A1  crosses  Kaiser  Road  (Figure  3-2c). 

• At  mileage  point  6.6,  the  gen-tie  line  - alternative  A1  crosses  Rice  Road  (Figure  3-2c). 

• At  mileage  point  12.1 , the  gen-tie  line  - alternative  A1  crosses  Interstate  10  (Figure  3-2f). 

2.4.3  Gen-tie  line  - alternative  A2 

The  gen-tie  line  - alternative  A2  runs,  from  the  southwest  of  the  proposed  solar  farm  site,  southeast  along 
existing  161-kilovolt  power  line  ROW,  crossing  Rice  Road,  across  desert  land  or  abutted  by  fallow  row 
crop/private  land,  until  it  turns  south  and  crosses  Interstate  10  where  it  terminates  at  the  substation  - 
alternative  A.  The  gen-tie  line  - alternative  A2  is  comprised  predominately  of  desert  land  or  abutted  by 
fallow  row  crop/private  land  (between  approximately  mileage  point  3.2  and  6.5),  except  at  the  following 
mileage  points: 

• At  mileage  point  1 .0,  an  approximate  30  cubic-foot  pile  of  broken  concrete  block  including  red  bricks 
was  observed  along  the  east  side  of  the  gen-tie  line  - alternative  A2  (Figure  3-3a). 

• At  mileage  point  2.3,  AECOM  observed  an  automotive  steel  wheel  located  along  the  west  side  of  the 
gen-tie  line  - alternative  A2. 
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• At  mileage  point  2.6,  a four-wheel  drive  road  traverses  the  gen-tie  line  - alternative  A2  (leading  to  an 
apparent  storm  water  dike  located  approximately  275  feet  southwest  of  the  gen-tie  line  - alternative  A2 
and  associated  with  fallow  row  crops  located  in  the  surrounding  area  of  the  gen-tie  line  - alternative  A2). 

• At  mileage  point  2.7,  AECOM  observed  an  empty  (presumably  water)  250-gallon  aluminum  AST  that 
was  dumped  along  the  eastern  side  of  the  gen-tie  line  - alternative  A2  and  used  for  target-shooting 
(Figure  3-3b). 

• At  mileage  point  2.8,  AECOM  observed  an  approximate  500  square-foot  pile  of  old  irrigation  water-line 
hoses  located  along  the  east  side  of  the  gen-tie  line  - alternative  A2  (Figure  3-3b). 

• At  mileage  point  4.0,  AECOM  observed  a discarded  power-line  pole  located  along  the  western  side  of 
the  gen-tie  line  - alternative  A2  (Figure  3-3b). 

• At  mileage  point  4.2,  AECOM  observed  approximately  24  tires  dumped  (some  partially  buried)  along  the 
east  side  of  the  gen-tie  line  - alternative  A2,  in  the  storm  water  channel,  that  traverses  across  the  gen-tie 
line  - alternative  A2. 

• At  mileage  point  7.8,  AECOM  observed  one  empty  rusted  metal  5-gallon  fuel  container  located  along 
the  north  side  of  the  gen-tie  line  -alternative  A2.  No  staining  was  observed  on  the  soil  in  the  vicinity  of 
the  container. 

2.4.4  Substation  - alternative  A 

The  substation  - alternative  A is  comprised  of  a rectangular-shaped  area  of  vacant  desert  land. 

Underground  utilities  (e.g.,  telephone  cable)  traverse  the  site.  No  structures  or  other  significant  site  features 
were  observed  on  the  substation  site  during  the  site  visit. 

2.4.5  Gen-tie  line  - alternative  B1 

The  gen-tie  line  - alternative  B1  runs  from  the  southwest  of  the  solar  farm  site,  southwest  to  Eagle  Mountain 
Road,  in  the  vicinity  of  Victory  Pass.  The  gen-tie  line  - alternative  B1  continues  south  along  the 
undetermined  side  of  Eagle  Mountain  Road,  traveling  southward  approximately  5 miles,  and  crossing 
Interstate  10  where  it  terminates  at  the  substation  - alternative  B.  The  gen-tie  line  - alternative  B1  is 
comprised  predominately  of  desert  land,  except  at  the  following  mileage  points: 

• At  mileage  point  3.9,  Eagle  Mountain  Railroad  crosses  the  gen-tie  line  - alternative  B1  (Figure  3-4b). 

• At  mileage  point  5.7,  a gravel  pit  is  located  adjacent  to  the  east  of  Eagle  Mountain  Road  (Figure  3-4c). 

• At  mileage  point  6.7,  a private  dirt  road  travels  northwest  from  Eagle  Mountain  Road. 

• At  mileage  point  7.9,  trash/debris  (see  Section  2. 11 ) is  located  adjacent  to  the  east  of  Eagle  Mountain 

Road  (Figure  3-4d). 

• Between  mileage  point  8.4  and  8.6,  the  Historic  36'^  Evacuation  Hospital  Site  (see  Section  4.1)  is  within 
the  gen-tie  line  - alternative  B1,  on  either  side  of  Eagle  Mountain  Road  (Figure  3-4d). 

• At  mileage  point  8.7,  a Caltrans  road-base  material  stockpile  is  stored  in  the  northeastern  portion  of  the 
intersection  of  Interstate  10  and  Eagle  Mountain  Road  (Figure  3-4d). 

AECOM  observed  black  stained  surface  soil  measuring  approximately  two  square  feet  beneath  trash/debris 
that  appeared  to  have  been  dumped  along  the  proposed  transmission  line  route.  The  source  of  this  staining 
appeared  to  be  from  containers  of  lubricating  oil  that  were  observed  on  the  surface  of  the  soil.  Given  the 
limited  nature  of  this  staining,  it  is  AECOM’s  opinion  stained  soil  does  not  present  a significant 
environmental  concern  to  the  subject  property. 

2.4.6  Gen-tie  line  - alternative  B2 

The  gen-tie  line  - alternative  B2  runs,  from  the  southwest  of  the  proposed  solar  farm  site,  south  along  the 
western  side  of  Kaiser  Road  until  it  turns  west,  approximately  1-mile  north  of  the  intersection  of  Rice  Road 
and  Kaiser  Road.  The  gen-tie  line  - alternative  B2  travels  west-southwestward  approximately  3 miles, 
across  desert  land,  until  it  turns  south  and  crosses  Interstate  10  where  it  terminates  at  the  substation  - 
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alternative  B.  The  gen-tie  line  - alternative  B2  is  comprised  predominately  of  desert  land,  except  at  the 
following  mileage  points: 

• At  mileage  1 .8,  a gated  entrance  and  associated  unpaved  ROW  access  to  the  Desert  Center  Landfill 
(Riverside  County)  crosses  the  gen-tie  line  - alternative  A1  (Figure  3-5a). 

• At  mileage  point  2.5  and  3.8,  respectively,  gravel  pits  are  located  in  the  gen-tie  line  - alternative  A1 
(Figure  3-5b). 

• Between  mileage  point  4.4  and  4.5,  an  underground  utility  (e.g.,  telephone  cable)  runs  along  the  gen-tie 
line  - alternative  A1  (Figure  3-5c). 

• Between  mileage  point  9.0  and  9.2,  the  Flistoric  36*^  Evacuation  Hospital  Site  (see  Section  4.1)  is  within 
the  gen-tie  line  - alternative  B1 , on  either  side  of  Eagle  Mountain  Road  (Figure  3-4d). 

2.4.7  Substation  - alternative  B 

The  substation  - alternative  B is  comprised  of  a rectangular-shaped  area  of  desert  land.  A dirt  road 
traverses  the  site.  No  structures  or  other  significant  site  features  were  observed  on  the  substation  site 
during  the  site  visit. 

2.5  Building  description 

No  structures  were  observed  on  the  subject  property,  including  the  proposed  solar  farm  site,  the  ROWs  of 
the  proposed  gen-tie  lines,  and  the  proposed  substations  sites,  during  AECOM’s  field  survey. 

2.6  Surrounding  properties 

2.6.1  Solar  Farm  Site 

The  proposed  solar  farm  site  is  bordered  to  the  north  by  Kaiser  Steel  Road  (a  dirt  road),  beyond  which  is 
desert  land.  The  proposed  solar  farm  site  is  bordered  to  the  east  and  south  by  desert  land;  and  to  the  west 
by  residences,  Kaiser  Road,  and  desert  land.  Water  wells  are  located  to  the  east  of  the  proposed  solar  farm 
site  (see  Section  3.3).  An  underground  high-pressure  natural  gas  line  runs  along  the  east  side  of  Kaiser 
Road,  adjacent  to  the  west  of  the  solar  farm  site.  The  currently  inactive  Kaiser  Eagle  Mountain  Mine  is 
located  approximately  1 mile  west  of  the  solar  farm  site.  No  offsite  sources  of  concern  were  identified  in  the 
vicinity  of  the  proposed  solar  farm  site. 

2.6.2  Gen-tie  line  - alternative  A1 

The  gen-tie  line  - alternative  A1  is  surrounded  predominately  by  vacant  desert  land,  except  at  the  following 
mileage  points: 

• Between  mileage  point  0.0  and  4.7,  an  underground  high-pressure  gas  line  runs  along  the  east  side  of 
Kaiser  Road  (Figure  3-2a  and  Figure  3-2b). 

• At  mileage  2.0,  Desert  Center  Landfill  (Riverside  County)  is  located  approximately  14-mile  west  of  the 
gen-tie  line  - alternative  A1  (Figure  3-2a). 

• At  mileage  2.5,  a residential/farm  site  is  located  approximately  %-mile  east  of  Kaiser  Road  (Figure  3- 
2b). 

• At  mileage  point  3.9,  a residence  (25_650  Kaiser  Road)  is  located  adjacent  to  the  east  of  Kaiser  Road 
(Figure  3-2b). 

• At  mileage  point  4.2,  Eagle  Mountain  Baptist  Church  is  located  adjacent  to  the  east  of  Kaiser  Road 
(Figure  3-2b). 

• At  mileage  point  5.0,  Lake  Tamarisk,  a residential  community  including  a golf  course,  is  located 
adjacent  to  the  east  of  Kaiser  Road,  northeast  of  the  intersection  of  Kaiser  Road  and  Oasis  Road 
(Figure  3-2c). 

• At  mileage  point  6.4,  Chavez  Auto  and  Truck  Tire  Service  (vacant)  is  located  approximately  >2-mile 
south  of  the  gen-tie  line  - alternative  A1  (Figure  3-2c). 
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• At  mileage  point  6.5,  residential  areas,  including  Coyote  Village  and  an  auto  salvage  yard  are  located 
approximately  1-mile  south  of  the  gen-tie  line  - alternative  A1  (Figure  3-2c). 

• At  mileage  point  7.5,  a SCG  transmission  station  is  located  approximately  %-mile  south  of  the  gen-tie 
line  - alternative  A1,  south  of  Interstate  10  (Figure  3-2d). 

• At  mileage  point  8.2,  a borrow  pit  is  located  approximately  'A-mWe  south  of  the  gen-tie  line  - alternative 
A1  (Figure  3-2d). 

No  offsite  sources  of  concern  were  identified  in  the  vicinity  of  the  preferred  transmission  line  route  during  an 
area  reconnaissance. 

2.6.3  Gen-tie  line  - alternative  A2 

The  gen-tie  line  - alternative  A2  is  surrounded  predominately  by  vacant  desert  land,  or  fallow  agricultural 
row  crop/private  land,  except  at  the  following  mileage  points: 

• At  mileage  point  1 .6,  AECOM  observed  a sign-post,  located  approximately  50  feet  east  of  the  gen-tie 
line  - alternative  A2,  labeled  with  ‘SCE  Control  Mon’,  a presumed  utility  easement. 

• At  mileage  point  2.8,  a four-wheel  drive  road  traverses  the  gen-tie  line  - alternative  A2,  leading  to 
apparent  water  irrigation  stand-pipes  located  approximately  475  feet  east  of  the  gen-tie  line  - alternative 
A2  and  associated  with  the  fallow  row  crops  situated  to  the  south. 

• At  mileage  point  4.1 , AECOM  observed  remnants  of  agricultural  row  crop  related  debris  and  materials 
located  to  the  east  and  west  of  the  gen-tie  line  - alternative  A2,  in  the  area  of  a former  water  irrigation 
system  located  on  the  west  side  of  the  gen-tie  line  - alternative  A2  (Figure  3-3b).  The  debris  and 
materials  included  approximately  twelve  scattered  wooden  totes,  approximately  six  wooden  pallets, 
other  scattered  wood  and  metal  debris,  approximately  four  tires.  AECOM  observed  four  concrete 
foundations,  an  apparent  irrigation  water-line  hose  pumping  system/rack,  and  an  approximate 
(presumably  water)  5,000-gallon  bunked  UST,  each  of  which  were  presumably  used  for  a former 
irrigation  water  pumping  system.  AECOM  observed  an  approximate  24  square-foot  concrete  foundation 
presumably  a foundation  from  a former  pump  house-type  structure  (see  Section  4.2). 

• At  mileage  point  6.5,  AECOM  observed  trash  and  debris  and  two  dilapidated  approximate  500-square 
foot  buildings  located  on  the  east  side  of  the  gen-tie  line  - alternative  A2.  The  trash  and  debris  included 
scattered  wood  and  metal  building  materials  and  household  items  such  as  a couch  and  a mattress  box 
spring,  approximately  six  concrete  culverts,  and  another  approximate  500  square-foot  pile  of  old 
irrigation  water-line  hoses  (Figure  3-3c). 

No  other  offsite  sources  of  concern  were  identified  in  the  vicinity  of  the  alternative  transmission  line  route 
during  an  area  reconnaissance. 

2.6.4  Substation  - alternative  A 

The  substation  - alternative  A is  bordered  to  the  north  by  Interstate  10,  beyond  which  is  desert  land.  The 
substation  site  is  bordered  to  the  east,  south,  and  west  predominately  by  vacant  desert  land.  Granite  Knob 
Prospect  is  located  approximately  300  feet  east  of  the  site.  Storm  water  dikes  associated  with  Interstate  10 
are  situated  to  the  northeast  of  the  substation  site.  A transmission  line  and  underground  utility  ROW  is 
located  approximately  600  feet  south  of  the  substation  site.  A utility-type  structure/small  building  is  located 
approximately  1 ,000  feet  west  of  the  substation  site.  No  offsite  sources  of  concern  were  identified  in  the 
vicinity  of  the  substation  site  during  the  area  reconnaissance. 

2.6.5  Gen-tie  line  - alternative  B1 

The  gen-tie  line  - alternative  B1  is  surrounded  predominately  by  desert  land,  except  at  the  following  mileage 
points: 
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• At  mileage  point  3.9,  Eagle  Mountain  Railroad  crosses  the  gen-tle  line  - alternative  B1,  and  then  travels 
adjacent  along  the  eastern  side  of  Eagle  Mountain  Road. 

• At  mileage  point  4.5,  the  Eagle  Mountain  Railroad  Is  situated  within  approximately  %-mlle  west  of  the 
gen-tle  line  - alternative  B1  (Figure  3-4c). 

• Between  mileage  point  8.4  and  8.6,  the  Historic  36*'^  Evacuation  Hospital  Site  (see  Section  4.2)  extends 
approximately  %-mile  on  both  the  west  and  east  sides  of  Eagle  Mountain  Road  (Figure  3-4d). 

• At  mileage  point  8.7,  a historic  gas  station  is  located  approximately  y2-mile  east  of  the  subject  property, 
situated  adjacent  north  of  Ragsdale  Road  (Figure  3-4d). 

Eagle  Mountain  Pumping  Station  is  located  approximately  1 mile  northwest  of  the  gen-tie  line  - alternative 
B1 . No  offsite  sources  of  concern  were  identified  in  the  vicinity  of  the  alternative  transmission  line  route 
during  the  area  reconnaissance. 

2.6.6  Gen-tie  line  - alternative  B2 

The  gen-tie  line  - alternative  B2  is  surrounded  predominately  by  desert  land,  except  for  at  the  following 
mileage  points: 

• Between  mileage  point  0.0  and  4.4,  an  underground  high-pressure  gas  line  runs  along  the  east  side  of 
Kaiser  Road  (Figure  3-5a  and  Figure  3-5b). 

• At  mileage  2.0,  Desert  Center  Landfill  (Riverside  County)  is  located  approximately  y-mile  west  of  the 
gen-tie  line  - alternative  A1  (Figure  3-5a). 

• At  mileage  2.5,  a residential/farm  site  is  located  approximately  %-mile  east  of  Kaiser  Road  (Figure  3- 
5b). 

• At  mileage  point  3.9,  a residence  (25_650  Kaiser  Road)  is  located  adjacent  to  the  east  of  Kaiser  Road 
(Figure  3-5b). 

• At  mileage  point  4.2,  Eagle  Mountain  Baptist  Church  is  located  adjacent  to  the  east  of  Kaiser  Road 
(Figure  3-5b). 

• At  mileage  point  4.5,  Lake  Tamarisk,  a residential  community  including  a golf  course,  is  located 
adjacent  to  the  east  of  Kaiser  Road,  northeast  of  the  intersection  of  Kaiser  Road  and  Oasis  Road 
(Figure  3-5c). 

• Between  mileages  point  9.0  and  9.2,  the  Historic  36'^  Evacuation  Hospital  Site  (see  Section  4.2) 
extends  approximately  %-mile  on  both  the  west  and  east  sides  of  Eagle  Mountain  Road  (Figure  3-4d). 

• At  mileage  point  9.3,  a historic  gas  station  is  located  approximately  y2-mile  east  of  the  subject  property, 
situated  adjacent  north  of  Ragsdale  Road  (Figure  3-5d). 

No  offsite  sources  of  concern  were  identified  in  the  vicinity  of  the  alternative  transmission  line  route  during 
the  area  reconnaissance. 

2.6.7  Substation  - alternative  B 

The  substation  - alternative  B is  bordered  to  the  north  by  desert  land,  beyond  which  is  Interstate  10.  The 
substation  site  is  bordered  to  the  east,  south,  and  west  predominately  by  vacant  undeveloped  desert  land. 
Stormwater  dikes  associated  with  Interstate  10  are  located  to  the  north  of  the  site.  A transmission  line  ROW 
is  located  approximately  800  feet  south  of  the  substation  site.  A borrow  pit  is  located  approximately  200  feet 
east  of  the  substation  site,  beyond  which  is  Granite  (dry)  Wash.  Granite  Mine  is  located  approximately  1 
mile  southeast  of  the  substation  site.  No  offsite  sources  of  concern  were  identified  in  the  vicinity  of  the 
substation  site  during  the  area  reconnaissance. 

2.7  Petroleum  Hydrocarbons  and  Hazardous  Materials 

No  hazardous  materials  or  petroleum  hydrocarbons  were  observed  at  the  subject  property  during  AECOM’s 
field  survey,  or  were  reported  by  Ms.  Beck  to  be  located  at  the  subject  property. 
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2.8  Aboveground  storage  tanks  (ASTs) 

No  ASTs  were  observed,  or  reported  by  Ms.  Beck  to  be  associated  with  the  subject  property. 

2.9  Underground  storage  tanks  (USTs) 

No  visual  evidence  of  fuel-related  USTs  (e.g.,  vent  pipes,  fill  ports)  was  observed  during  the  site  visit  of  the 
subject  property.  It  was  Ms.  Beck’s  understanding  that  no  USTs  were  associated  with  the  subject  property. 
In  addition,  no  USTs  were  listed  for  the  subject  property  by  the  California  State  Water  Resources  Control 
Board  online  Geotracker  Database,  or  the  site-specific  environmental  database  report  reviewed  by  AECOM. 

As  discussed  in  Section  2.7.3,  at  mileage  point  4.1,  AECOM  observed  an  approximate  (presumably  water) 
5,000-gallon  bunked  UST  presumably  used  for  a former  irrigation  water  pumping  system  located  to  the  west 
of  the  gen-tie  line  - alternative  A2. 

2.10  Solid  waste 

As  previously  discussed  in  Section  2.5.1,  various  locations  of  trash/debris  was  observed  along  the  gen-tie 
line  - alternative  A2.  However,  no  surface  soil  staining  was  observed  associated  with  these  locations. 

As  previously  discussed  in  Section  2.5.3,  at  mileage  point  7.9,  along  the  gen-tie  line  - alternative  B1, 
trash/debris,  including  an  automobile  seat,  rubber  fan  belts,  one  air  filter,  eight  1 -gallon  or  smaller  containers 
of  lubricating  oil,  and  one  aerosol  can  was  observed  adjacent  to  the  east  of  Eagle  Mountain  Road  (Figure  3- 
4d).  Staining  surface  soil  staining  measuring  approximately  two  square  feet  was  observed  beneath 
trash/debris.  It  appears  that  spilled  lubricating  oil  was  the  source  of  soil  staining. 

No  other  evidence  of  improper  disposal  practices  was  observed  during  the  site  visit.  No  dumpsters  or  trash 
receptacles  were  observed  on  the  subject  property  during  the  site  visit. 

2.11  Stormwater 

Numerous  desert  washes  traverse,  and  are  located  in  the  vicinity  of,  the  subject  property.  During  the  site 
visit,  stormwater  dikes  were  typically  observed  in  the  vicinity  of  the  subject  property  and  in  the  surrounding 
desert  land  areas.  No  other  stormwater  improvements  (e.g.  drains)  were  observed  on  the  subject  property, 
during  AECOM’s  site  visit. 

2.12  Utilities 

No  utilities  currently  service  the  subject  property.  However,  multiple  transmission  lines  traverse  various 
portions  of  the  subject  property.  Between  mileage  points  4.4  and  5.0,  an  underground  utility  (e.g.,  telephone 
cable)  runs  along  the  gen-tie  line  - alternative  A1.  Underground  utilities  (e.g.,  telephone  cable)  traverse  the 
substation  - alternative  A.  Water  wells  are  located  to  the  east  of  the  solar  farm  site  (see  Section  3.3).  An 
underground  high-pressure  gas  line  runs  along  the  east  side  of  Kaiser  Road,  adjacent  to  the  west  of  the 
solar  farm  site.  No  other  utilities  (e.g.,  signage  for  buried  pipeline)  were  observed  on  the  solar  farm  site  or 
along  the  proposed  gen-tie  lines. 

2.13  Polychlorinated  Biphenyls  (PCBs) 

No  pole-mounted  transformers  were  observed  along  the  powerline  ROW  associated  with  gen  tie-line  - 
alternative  A2.  However,  numerous  pole-mounted  transformers  were  observed  the  along  easements  and 
ROWS  primarily  along  Kaiser  and  Rice  Roads.  No  other  potentially  PCB-containing  equipment  was 
observed  in  association  with  the  subject  property.  No  staining  or  visual  evidence  of  hazardous  materials 
release  was  observed  near  the  base  of  the  transformers. 
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3.0  Environmental  Setting 


3.1  Topography 

Based  on  the  site  visit,  a review  of  United  States  Geological  Survey  (USGS)  topographic  maps  (Chuckwalla 
Mountains,  Corn  Spring,  Coxcomb  Mountains,  Desert  Center,  East  Victory  Pass,  Pinto  Wells,  and  Victory 
Pass,  California),  and  the  Google  Earth  website,  the  elevation  of  the  subject  property  ranges  between 
approximately  800  feet  above  mean  sea  level  (amsi)  in  the  northwestern  portion  of  the  proposed  solar  farm 
site  to  elevations  of  approximately  600  feet  amsI  in  the  southeastern  portion  of  the  proposed  solar  farm  site. 
The  topographic  gradient  in  the  vicinity  of  the  proposed  solar  farm  site,  within  the  Chuckwalla  Valley,  slopes 
gradually  downward  to  the  southeast.  According  to  the  Plan  of  Development,  the  Chuckwalla  Valley  is 
bounded  by  a series  of  alluvial  fans  that  slope  toward  the  southwest  and  southeast. 

Elevations  along  the  preferred  transmission  corridor  and  substation  site  vary  between  approximately  700  to 
900  feet  amsi.  Elevations  along  the  alternative  transmission  corridors  and  substation  site  vary  between 
approximately  900  and  1 ,200  feet  amsi. 

3.2  Soil 

According  to  the  Plan  of  Development  submitted  to  the  BLM  by  First  Solar,  surficial  soils  in  the  vicinity  of  the 
subject  property  are  made  up  of  quaternary  alluvium  sediments  consisting  of  alluvial  fans,  river  deposits, 
and  sand  dune  deposits.  Soils  in  the  solar  farm  site  vary  between  rocky,  hard-packed  areas  with  early- 
stage  desert  pavement  to  areas  of  desert  dry  wash  woodland. 

3.3  Groundwater 

According  to  the  Plan  of  Development,  the  Chuckwalla  Valley  Groundwater  Basin  underlies  the  subject 
property.  Based  on  the  topography,  groundwater  beneath  the  solar  farm  site  is  anticipated  to  flow 
southeast-east,  toward  Palen  Dry  Lake  located  approximately  7 !4-miles  from  the  subject  property.  No 
depth  to  groundwater  information  was  identified  for  the  area  of  the  subject  property  as  part  of  this 
assessment. 

Based  on  AECOM’s  site  visit  and  according  to  Ms.  Amanda  Beck,  there  are  two  active  water  wells  located 
approximately  %-mile  east  of  the  solar  farm  site.  According  to  Ms.  Beck,  the  wells  are  water  production 
wells  located  on  BLM  land,  but  are  operated  by  Kaiser  Steel  in  support  of  Kaiser  Eagle  Mountain  Mine 
(located  approximately  1 mile  west  of  the  solar  farm  site)  operations.  The  locations  of  the  wells  are  depicted 
on  Figure  2-1  - Solar  Farm  Site. 

According  to  Ms.  Beck,  it  is  likely  that  First  Solar  would  utilize  one  or  both  of  the  active  water  wells  for  the 
proposed  solar  farm  site.  During  the  site  visit,  AECOM  observed  an  apparent  buried  water  supply  pipeline 
traveling  along  Kaiser  Road  from  the  well  sites,  pole-mounted  electrical  transformers,  a covered  below 
ground  level  utility  vault,  two  pad-mounted  electrical  transformers,  and  three  concrete-block  mounted 
electrical  transformers  associated  with  the  offsite  water  wells.  The  two  offsite  active  water  wells  were  each 
enclosed  within  a fenced  yard.  Additionally,  AECOM  observed  an  inactive  water  well  located  in  the  vicinity 
of  the  two  active  water  wells.  The  well  had  a bolted-down  cover, 

AECOM  observed  what  appeared  to  be  water  well  located  along  Kaiser  Steel  Road  located  adjacent  to  the 
east  of  the  solar  farm  site.  The  apparent  water  well  was  pad-locked.  According  to  Ms.  Beck,  the  well  is 
maintained  by  Kaiser  Steel  as  a capped  water-well  with  the  potential  to  be  tapped  for  future  use  as  another 
production  well. 


April  2010 


60149119-100 


AECOM 

Environment 


Phase  I Environmental  Site  Assessment  Report 


3-2 


According  to  Ms.  Beck,  the  water  wells  were  installed  circa  1930s  with  the  development  of  the  Kaiser  Eagle 
Mountain  Mine. 

3.4  Radon 

Radon  is  a radioactive  gas  that  is  generated  by  the  decay  of  radium  in  the  underlying  soil  and  rocks.  Radon 
gas  levels  are  highly  site  specific  and  are  influenced  by  soil  and  building  conditions,  including  pressure 
differentials  between  the  soil  and  the  building.  The  U.S.  Environmental  Protection  Agency  (EPA)  has 
established  a guideline  threshold  of  4.0  picoCuries  per  liter  (pCi/L)  of  air,  above  which  there  may  be  adverse 
health  risks  if  exposure  continued  over  a prolonged  period  of  time.  However,  based  upon  the  future  non- 
residential  usage  of  the  subject  property,  AECOM  does  not  consider  radon  a significant  concern  at  the 
subject  property. 

3.5  Wetlands 

According  to  the  Plan  of  Development,  a preliminary  investigation  and  assessment  of  the  solar  farm  site 
indicated  that  the  subject  property  does  not  contain  waters  or  wetlands  subject  to  Federal  Clean  Water  Act 
jurisdiction.  However,  please  note  that  a wetlands  delineation  survey  was  not  conducted  as  part  of  this 
assessment. 

3.6  Floodplains 

According  to  the  Plan  of  Development,  the  solar  farm  site  is  located  in  an  area  designated  as  FEMA  Flood 
Zone  D.  Zone  D includes  areas  with  possible  but  undetermined  flood  hazards  where  no  flood  hazard 
analysis  has  been  conducted.  However,  the  solar  farm  site  is  situated  adjacent  to  the  west  of  Pinto  Wash. 
The  Pinto  Wash  is  flow  limited  on  the  branches  north  of  the  subject  property  due  to  the  above  ground 
construction  of  the  Colorado  River  Aqueduct.  The  sections  of  the  Colorado  River  Aqueduct  to  the  north  and 
northwest  of  the  subject  property  include  berms  and  underground  siphons  to  control  and  allow  storm  water 
to  flow  over  the  aqueduct.  This  control  results  in  a series  of  weirs  where  the  storm  water  flowing  off  the 
mountains,  in  the  vicinity  of  the  subject  property,  continues  to  the  Pinto  Wash. 
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4.0  Site  and  Area  History 


Historical  information  for  the  subject  property  and  surrounding  properties  is  based  on  AECOM’s  review  of 
topographic  maps  dated  1944,  1947,  1963,  1986/1987;  aerial  photographs  dated  1953,  1996,  and  2002; 
Internet  research,  and  an  interview  with  Ms.  Beck.  With  the  exception  of  the  Plan  of  Development 
information  referenced  throughout  this  report,  no  previously  prepared  environmental  reports  were  identified 
during  the  course  of  this  assessment. 

4.1  Subject  property 

Based  on  AECOM’s  historical  research,  the  solar  farm  site  has  been  undeveloped  desert  land  since  at  least 
1944  through  the  present.  In  at  least  1944,  the  four-wheel  drive  road  that  traverses  the  southern  portion  of 
the  solar  farm  site,  leading  northwest  toward  an  offsite  prospect,  is  depicted  developed.  In  at  least  the  late 
1980s,  topographic  maps  depict  a prospect  in  the  northwestern  corner  of  the  solar  farm  site.  Powerline 
Road  and  the  associated  transmission  line  is  depicted  traversing  the  northern  portion  of  the  solar  farm  site. 
No  other  improvements  are  depicted  on  the  solar  farm  site  in  the  topographic  maps  or  according  to  a review 
of  aerial  photographs. 

Historical  research  indicates  that  the  proposed  gen-tie  line  routes  extend  largely  alongside  existing 
roadways  and  through  undeveloped  desert  land  or  row  crop.  In  at  least  the  early  1940s,  Kaiser  Road  was 
depicted  developed  as  an  unimproved  road,  and  Eagle  Mountain  Road  was  depicted  developed  as  the 
existing  secondary  highway.  Based  on  a 1947  topographic  map,  the  gen-tie  line  - alternative  A2  (located  at 
approximately  mileage  5.0)  is  depicted  traversing  the  southwestern  corner  of  a military  reservation 
boundary.  By  at  least  the  early  1960s,  the  existing  power-line  is  depicted  along  the  gen-tie  line  - alternative 
A2.  In  at  least  the  late  1980s,  topographic  maps  depict  the  gravel  pits  located  along  the  gen-tie  line  - 
alternative  A1  at  mileage  point  2.5  and  3.8,  respectively,  (Figure  3-2b)  and  gen-tie  line  - alternative  B2  at 
mileage  point  2.5  and  3.8,  respectively,  (Figure  3-5b).  In  at  least  the  late  1980s,  the  gravel  pit  located  along 
gen-tie  line  - alternative  B1  (mileage  point  5.7)  located  adjacent  to  the  east  of  Eagle  Mountain  Road  was 
depicted  (Figure  3-4c). 

According  to  Ms.  Beck,  she  is  not  aware  of  any  historical  uses  of  the  subject  property  other  than  as 
undeveloped  desert  land,  except  for  the  potential  historical  use  of  the  subject  property  by  General  George 
Patton  and  his  troops  for  combat  warfare  training  exercises  during  World  War  II.  However,  according  to  Ms. 
Beck,  no  evidence  of  such  use  has  been  identified. 

No  significant  historical  uses  of  concern  on  the  subject  property  were  identified  during  this  assessment. 

4.2  Adjacent  sites 

Historical  research  indicates  that  the  surrounding  properties  were  largely  undeveloped  desert  land. 

Sometime  between  the  1 960s  and  1 980s,  the  residences  to  the  west  of  the  solar  farm  site,  and  the  wells  to 
the  east  of  the  solar  farm  site  were  developed.  In  a 1987  topographic  map,  a pond  was  depicted  adjacent  to 
the  south  of  the  existing  well  located  at  the  end  of  Kaiser  Steel  Road.  In  at  least  the  late  1980s,  topographic 
maps  depict  prospects  and  associated  drill  holes  adjacent  located  to  the  northwest  of  the  solar  farm  site. 
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In  at  least  the  late  1980s,  topographic  maps  depict  the  landfill  located  approximately  %-mile  west  of  the  gen- 
tie  line  - alternative  A1  (Figure  3-4),  beyond  which  were  depicted  prospects.  In  at  least  the  late  1980s, 
topographic  maps  depict,  a well  located  in  the  area  of  the  apparent  former  irrigation  water  pumping  system 
located  on  the  west  side  of  the  gen-tie  line  - alternative  A2  (Figure  3-3b).  Desert  Center  has  been  depicted 
as  developed  since  at  least  1944.  A 1986  topographic  map  depicts  the  borrow  pit  (mileage  point  2.1), 
located  approximately  %-mile  south  of  the  gen-tie  line  - alternative  A1  (Figure  3-5). 

In  at  least  the  early  1950s,  a storm  water  dike  associated  with  Interstate  10  situated  to  the  northeast  of, 
Granite  Knob  Prospect  located  approximately  300  feet  east  of,  the  transmission  line  and  underground  utility 
ROW  located  approximately  600  feet  south  of,  and  the  utility-type  structure/small  building  located 
approximately  1 ,000  feet  west  of,  were  depicted  developed  in  the  vicinity  of  the  substation  - alternative  A 
(Figure  4-1). 

In  at  least  the  early  1950s,  one  structure  remaining  from  the  Historic  36"^  Evacuation  Hospital  Site  (May 
through  December  1943)  was  depicted  (Figure  3-7).  Sometime  in  approximately  the  early  1960s  through  at 
least  the  late  1980s,  the  historic  gas  station  located  approximately  %2-mile  east  of  the  subject  property, 
situated  adjacent  north  of  Ragsdale  Road  was  depicted  developed  (Figure  3-7).  Sometime  between 
approximately  the  1950s  and  early  1960s,  the  Eagle  Mountain  Railroad  was  depicted  first  developed  in  the 
vicinity  of  and  crossing  the  gen-tie  line  - alternative  B1  along  Eagle  Mountain  Road  (Figure  3-9). 

In  at  least  the  early  1950s,  the  storm  water  dikes  associated  with  Interstate  10  situated  to  the  north  of,  the 
transmission  line  ROW  located  approximately  800  feet  south  of,  the  borrow  pit  located  approximately  200 
feet  east  of,  were  depicted  developed  in  the  vicinity  of  the  substation  - alternative  B (Figure  4-2). 

No  significant  historical  uses  of  concern  of  the  adjacent  sites  were  identified  during  this  assessment. 
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5.0  Database  and  Records  Review 


5.1  User  Provided  Information 

AECOM  interviewed  Ms.  Beck  regarding  her  knowledge  of  title  records,  environmental  liens,  specialized 
knowledge,  and/or  real  estate  value  reduction  issues  associated  with  the  subject  property.  Ms.  Beck  was 
not  aware  of  environmental  cleanup  liens  or  activity  use  limitations  that  had  been  placed  on  the  subject 
property.  Ms.  Beck  stated  that  she  does  not  have  specialized  knowledge  or  experience  that  is  material  to 
RECs  in  connection  with  the  subject  property.  It  was  Ms.  Beck’s  opinion  that  the  lease  price  of  the  subject 
property  reflected  its  fair  market  value. 

Ms.  Beck  stated  she  was  not  aware  of  specific  chemicals,  spills,  chemical  releases,  or  environmental 
cleanups  that  have  taken  place  at  the  subject  property  (if  any).  It  was  Ms.  Beck’s  opinion  that  there  were 
not  obvious  indicators  that  point  to  the  presence  or  likely  presence  of  contamination  at  the  subject  property. 

5.2  Title  Records/Environmental  Liens 

Title  reports  were  not  provided  by  First  Solar  for  AECOM’s  review  as  part  of  this  Phase  I ESA.  Due  to  the 
combined  area  of  the  subject  property  and  length  of  the  proposed  gen-tie  lines,  an  environmental  lien 
search  of  the  subject  property  was  not  considered  practical.  However,  based  on  AECOM’s  regulatory  and 
historical  research,  it  is  AECOM’s  opinion  that  environmental  liens  and/or  activity  or  use  limitations  are 
unlikely  to  have  been  placed  on  the  subject  property. 

5.3  Database  information 

In  accordance  with  the  scope  of  work  and  ASTM  Standard  E-1 527-05,  a search  of  various  governmental 
databases  was  conducted  by  Track  Info  Services.  AECOM  reviewed  an  Environmental  FirstSearch  report 
prepared  by  Track  Info  Services  to  determine  the  potential  for  environmental  impacts  to  the  subject  property 
from  onsite  and/or  offsite  sources  of  concern.  All  non-geocoded/un-plottable  sites  were  researched  by 
AECOM  during  the  site  reconnaissance.  A summary  of  the  results  of  the  Environmental  FirstSearch  report 
are  presented  below.  A list  of  the  databases  searched  and  the  search  distances  are  provided  in  the 
Environmental  FirstSearch  report. 

Based  on  AECOM’s  research,  the  subject  property  is  not  located  on  or  within  one  mile  radius  of  tribal  tands. 
As  a result,  tribal  records  were  not  researched  as  a part  of  this  assessment. 

5.3.1  Subject  property 

The  subject  property,  including  the  solar  farm  site,  the  gen-tie  line  - alternative  A1 , gen-tie  line  - alternative 
A2  and  substation  site,  and  the  gen-tie  line  - alternative  B1 , gen-tie  line  - alternative  B2  and  substation  site, 
was  not  identified  in  the  environmental  databases  searched  in  the  Environmental  FirstSearch  report. 

5.3.2  Surrounding  sites 

One  geo-coded  site  was  identified  in  the  UST  database  of  environmental  databases  searched  in  the 
Environmental  FirstSearch  report.  Based  on  AECOM’s  site  reconnaissance,  the  site  is  identified  as  Chavez 
Auto  and  Truck  Tire  Service,  located  approximately  y2-mile  south  of  the  gen-tie  line  - alternative  A1 
(Figure  3-5).  The  UST  site  is  identified  as  Desert  Diesel,  located  at  27625  Rice  Road.  No  other  details 
about  the  UST  site  were  available  in  the  Environmental  FirstSearch  report.  At  the  time  of  AECOM’s  site 
reconnaissance,  the  site  appeared  vacant.  Based  on  the  status  of  the  site  (non-contamination  related)  and 
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the  distance  of  the  site  from  the  gen-tie  line  - alternative  A1  (over  1 ,000  feet),  this  site  does  not  present  a 
REC  to  the  subject  property,  in  AECOM’s  opinion. 

Thirty  non-geocoded/un-plottable  sites  were  identified  in  the  Environmental  FirstSearch  report  to  be  located 
within  1-mile  radius  of  the  subject  property  boundaries,  including  seven  ERNS  sites,  two  PERMITS  sites, 
two  SWL  sites,  one  NFRAP  site,  three  OTHER  sites,  two  RCRA  generator  sites,  one  TRIBALLAND  site, 
and  ten  LIST  sites  were  identified.  Based  on  their  distance  from  the  subject  property  (over  1 ,000  feet),  type 
of  database  listing  (non-contamination-related),  regulatory  status  (cleaned-up),  media  impacted  (soil  only), 
the  majority  of  these  sites  are  not  considered  to  present  a REC. 

However,  based  on  their  distance  from  the  subject  property  (less  than  1 ,000  feet),  type  of  database  listing 
(contamination-related),  regulatory  status  (active),  the  following  sites  are  discussed  with  additional  detail 
below: 

• Desert  Center  Landfill  (Riverside  County)  was  identified  located  at  17-991  Kaiser  Road  on  the 
PERMITS,  SWL,  and  CTHER  site  databases.  Based  on  AECCM’s  site  reconnaissance,  the  site  is 
located  approximately  14-mile  west  of  the  gen-tie  line  - alternative  A1  and  gen-tie  line  - alternative  B2 
(Figure  3-4).  The  site  was  identified  on  the  PERMITS  database  as  Riverside  County  Waste 
Management  (CAH1 1 1000848/ Active),  on  the  SWL  database  as  Desert  Center  Sanitary  98-002 
(WMUD7A3303051 21 /Active),  and  on  the  CTHER  database  as  Desert  Center  Landfill 
(Ricogen_856/Not  Reported).  No  hazardous  waste  manifest  inventory  (HWMI)  was  reported  from  at 
least  1993  through  2004.  Household  waste  and  unspecified  oil-containing  waste  was  reported 
presumably  delivered  to  the  site  in  2005  through  2008.  According  to  information  pertaining  to  the  site’s 
SWL  listing,  the  site  receives  approximately  two  tons  of  non-hazardous  solid  wastes  per  day,  and  is  not 
open  to  the  public.  The  approximate  160-acre  site  is  owned  by  BLM,  and  operated  by  Riverside  County 
Waste  Management  Division.  The  site  is  expected  to  reach  capacity  in  201 1 . Average  depth  to 
groundwater  beneath  the  site  is  reported  to  be  at  245  feet.  Based  on  the  status  of  the  site  (permitted, 
non-contamination  related)  and  the  distance  of  the  site  from  the  gen-tie  line  - alternative  A1  and  gen-tie 
line  - alternative  B2  (over  1 ,000  feet),  this  site  does  not  present  a REC  to  the  subject  property. 

• Eagle  Mountain  Landfill  was  identified  located  1 0 miles  north  of  Desert  Center,  in  the  vicinity  of  the 
subject  property,  on  the  SWL  site  database.  However,  the  site  is  listed  as  SWIS33-AA-0228/Planned, 
and  according  to  Ms.  Beck,  the  site  was  never  built.  Based  on  this  information,  the  site  does  not 
present  a REC  to  the  subject  property. 

• Caltrans  Desert  Center  was  identified  located  at  44740  Ragsdale  Road  on  the  LUST  (T060659306/ 
Completed  - Case  Closed)  site  database.  Based  on  AECOM’s  site  reconnaissance,  the  site  is  located 
in  Desert  Center  approximately  Vs-mile  southwest  of  the  gen-tie  line  - alternative  A1 . Based  on  the 
status  (completed  - case  closed)  and/or  the  distance  of  the  site  from  the  subject  property,  including  the 
gen-tie  line  - alternative  A1  (over  1,000  feet),  this  site  does  not  present  a REC  to  the  subject  property. 

• Eagle  Mountain  Pumping  Station  was  identified  on  various  presumably  associated  listings  including 
Eagle  Mountain  Pumping  Plant,  MWD_Eagle  Mountain  Pumping,  and  MWD_Julian  Hinds  Pumping 
Plant  were  identified  on  the  RCRA  generator,  UST,  OTHER  (for  a release  of  100-gallons  of  diesel-fuel 
from  a tanker  truck  rupture  that  spilled  onto  a highway),  and  LUST  (T060659306/Completed  - Case 
Closed)  site  databases.  Based  on  AECOM’s  site  reconnaissance,  the  Eagle  Mountain  Pumping  Station 
is  located  approximately  1 mile  northwest  of  the  gen-tie  line  - alternative  B1  (see  Figure  3-9).  Based  on 
the  status  (completed  - case  closed)  and/or  the  distance  of  the  site  from  the  subject  property,  including 
the  gen-tie  line  - alternative  A1  (over  1 ,000  feet),  this  site  does  not  present  a REC  to  the  subject 
property. 
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• Kaiser  Eagle  Mountain  Mine  was  identified  located  at  North  of  Interstate  10,  8 miles  off  Kaiser  Road  on 
the  NFRAP  site  database.  Based  on  AECOM’s  site  reconnaissance,  this  site  is  located  approximately  1 
mile  west  of  the  solar  farm  site.  According  to  information  provided  in  the  Environmental  FirstSearch 
report,  site  discovery  occurred  in  1993,  and  preliminary  assessment  of  the  site  occurred  in  1994, 
immediately  followed  by  receiving  an  archived  and  no  further  remedial  action  planned  (NFRAP)  status. 
Based  on  the  status  (archived,  NFRAP)  and  the  distance  of  the  site  from  the  subject  property  (over 
1,000  feet),  this  site  does  not  present  a REC  to  the  subject  property. 

No  other  sites  of  concern  were  identified  in  the  database  report,  and  no  other  offsite  sources  of  concern 
were  identified  during  AECOM’s  reconnaissance  of  the  surrounding  area. 

5.4  Regulatory  agency  review 

5.4.1  California  State  Department  of  Toxic  Substances  Control 

AECOM  searched  the  California  State  Department  of  Toxic  Substances  Control  (DTSC)  online  EnviroStor 
database  for  California  Cleanup  Sites  involving  the  DTSC.  The  EnviroStor  database  consists  of  federal 
National  Priorities  List  (NPL)  sites,  state  response  sites,  voluntary  cleanup  sites,  and  school  cleanup  sites. 
The  subject  property,  including  along  the  proposed  gen-tle  lines,  was  not  identified  in  the  EnviroStor 
database. 

One  FUDS  site,  identified  as  Desert  Center,  CA,  Riverside  County,  plotted  between  gen-tle  line  - alternative 
A1 /gen-tie  line  - alternative  B2  and  gen-tie  line  - alternative  B1,  was  listed  with  an  inactive  cleanup  status 
that  needs  military  evaluation  for  potential  explosives  (e.g.,  UXO).  No  other  Information  was  provided 
regarding  this  listing.  Based  on  AECOM’s  historical  research  (Section  4.1),  based  on  a review  of  a 1947 
topographic  map,  the  gen-tie  line  - alternative  A2  (located  at  approximately  mileage  5.0)  is  depicted 
traversing  the  southwestern  corner  of  a military  reservation  boundary.  Based  on  this  listing  and  AECOM’s 
historical  research,  it  is  AECOM’s  opinion  that  there  is  a potential  for  unexploded  ordnance  (UXO)  to  be 
located  throughout  the  southwestern  portion  of  the  subject  property.  Based  on  the  results  of  the  site  visit 
(no  visual  evidence  of  significant  soil  staining  was  observed),  the  arid  nature  of  the  subject  property,  and  our 
experience  working  on  similar  sites.  It  is  AECOM’s  opinion  the  potential  presence  of  UXO  (if  any)  in  the 
southwestern  portion  of  the  subject  property  is  not  a REC. 

One  Military  Cleanup  site,  identified  as  Desert  Center  Airport,  located  approximately  )4-mile  east  of  gen-tie 
line  - alternative  A2  was  listed  with  an  open  cleanup  status  since  1965.  No  other  information  was  provided 
regarding  this  listing.  On  April  12,  2010,  AECOM  contacted  Mr.  David  Virginia,  DTSC  Caseworker 
regarding  the  status  of  this  site  listing.  At  the  time  of  this  report,  AECOM  has  not  received  a response  from 
DTSC  regarding  the  status  of  this  site  listing;  however,  based  on  its  distance  from  the  subject  property,  it 
does  not  present  a REC  to  the  subject  property,  in  AECOM’s  opinion. 

One  FUDS  site,  identified  as  Corn  Springs  Gap  Filler  Annex  SM-16,  located  approximately  4-mlles  south  of 
Red  Bluff  substation  - alternative  A,  was  listed  with  an  inactive  cleanup  status  that  needs  evaluation.  No 
other  information  was  provided  regarding  this  listing;  however,  based  on  its  distance  from  the  subject 
property,  it  does  not  present  a REC  to  the  subject  property,  in  AECOM’s  opinion. 

5.4.2  California  State  Water  Resources  Control  Board 

AECOM  reviewed  the  California  State  Water  Resources  Control  Board  online  Geotracker  database  to 
determine  If  they  have  files  related  to  USTs  and/or  historical  hazardous  materials  releases  that  may  have 
occurred  on  the  subject  property.  Including  along  the  proposed  gen-tie  lines.  The  subject  property  was  not 
identified  in  the  Geotracker  database. 
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5.4.3  United  States  Environmental  Protection  Agency 

AECOM  searched  the  United  States  Environmental  Protection  Agency’s  online  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Information  System  (CERCLIS)  databases.  The 
CERCLIS  database  consists  of  sites  being  assessed  under  the  Superfund  program  (NPL  sites),  hazardous 
waste  sites,  and  potential  hazardous  waste  sites.  The  subject  property  was  not  identified  in  the  databases 
searched. 
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6.0  Conclusions  and  Recommendations 


AECOM  has  performed  a Phase  I ESA  in  conformance  with  the  scope  and  limitations  of  ASTM  Practice  E 
1 527  of  the  subject  property.  Any  exception  to,  or  deletions  from,  this  practice  are  described  in  Section  1 .0 
of  the  report.  This  assessment  has  revealed  no  evidence  of  RECs,  HRECs,  or  de  minimis  conditions  in 
connection  with  the  subject  property. 

The  following  other  (non-ASTM)  environmental  concern  was  identified  in  connection  with  the  subject 
property: 

• One  FUDS  site,  identified  as  Desert  Center,  CA,  Riverside  County,  plotted  between  gen-tie  line  - 
alternative  A1/gen-tie  line  - alternative  B2  and  gen-tie  line  - alternative  B1,  was  listed  with  an  inactive 
cleanup  status  that  needs  military  evaluation  for  potential  explosives  (e.g.,  UXO).  Based  on  AECOM’s 
historical  research  (Section  4.1),  based  on  a review  of  a 1947  topographic  map,  the  gen-tie  line  - 
alternative  A2  (located  at  approximately  mileage  5.0)  is  depicted  traversing  the  southwestern  corner  of  a 
military  reservation  boundary.  Based  on  this  listing  and  AECOM’s  historical  research,  it  is  AECOM’s 
opinion  that  there  is  a potential  for  UXO  to  be  located  throughout  the  subject  property. 

On  the  basis  of  the  finding  described  above,  AECOM  recommends  the  following: 

• An  evaluation  by  a UXO  specialist  should  be  conducted  to  further  assess  the  potential  for  UXO  to  be 
located  on  the  southwestern  portion  of  the  subject  property. 
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7.0  Quality  Control/Quality  Assurance 


7.1  Field  survey,  research,  and  report  preparation: 

The  field  survey,  research,  and  report  preparation  were  conducted  by  Ms.  Kirsten  Bradford,  Project 
Specialist,  in  AECOM’s  Camarilio,  California,  office.  Ms.  Bradford  completed  this  report  on  April  16,  2010. 
She  has  over  six  years  of  environmental  due  diligence  experience  and  has  performed  and/or  managed 
numerous  Phase  i ESAs  of  commercial  and  industrial  property  located  throughout  the  United  States.  Her 
signature  is  below  and  her  resume  is  included  in  Appendix  C. 


7.2  Quality  control  review 

A first  levei  review  of  this  report  was  conducted  by  Mr.  Jim  Fickerson,  Program  Manager,  in  AECOM’s 
Camarillo,  California,  office.  Mr.  Fickerson  completed  his  review  of  this  report  on  April  30,  2010.  Mr. 
Fickerson  has  15  years  of  environmental  due  diligence  experience  and  has  performed  and/or  managed 
hundreds  of  Phase  I ESAs  located  throughout  the  United  States.  His  signature  is  below  and  his  resume  is 
included  in  Appendix  C. 


A second  level  review  of  this  report  was  conducted  by  Mr.  Bachrach,  Senior  Program  Manager,  in  AECOM’s 
Camarillo,  California,  office.  Mr.  Bachrach  completed  his  review  of  this  report  on  April  20,  2010.  Mr. 
Bachrach  has  over  25  years  of  environmental  due  diligence  experience.  His  signature  is  below  and  his 
resume  is  included  in  Appendix  C. 


7.3  Environmental  professional  statement 

Ms.  Bradford  was  the  Environmental  Professional  (EP)  for  this  project.  Ms.  Bradford’s  EP  statement  is 
below: 

/ declare  that,  to  the  best  of  my  professional  knowledge  and  belief  I meet  the  definition  of  an  EP  as  defined  in  §312. 10 
of  40  CFR  and  that  I have  the  specific  qualifications  based  on  education,  training,  and  experience  to  assess  a property 
of  the  nature,  history,  and  setting  of  the  subject  property.  I have  developed  and  performed  the  all  appropriate  inquiries  in 
conformance  with  the  standards  and  practices  set  forth  in  40  CFR  Part  312. 


Signature: 


Kirsten  Bradford,  Project  Specialist 


Signature: 


Jim  Ficke^m' Program  Manager 


7 / f 


Signature: 


Arrie  Bachrach,  Senior  Program  Manager 


Signature: 


Kirsten  Bradford,  Project  Specialist 
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Project  Number: 
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60149119-100 

Photo  No. 
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Date: 

03/02/10 


Direction  Photo 
Taken: 

West 


Description: 

View  of  the  northern 
portion  of  the  solar  farm 
site  from  Powerline  Road. 


Photo  No. 

2 


Date: 

03/02/10 


Direction  Photo 
Taken: 

East 


Description: 

View  of  an  apparent  pad- 
locked water  well  located 
east  of  the  solar  farm  site. 
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Photo  No. 

Date: 
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03/02/10 

Direction  Photo 
Taken: 


East 


Description: 

View  of  one  of  two  active 
water  wells  located 
approximately  'A-mWe  east 
of  the  solar  farm  site. 


Photo  No. 

Date: 

4 

03/02/10 

Direction  Photo 
Taken: 


North 


Description: 

Typical  view  of  the  gen-tie 
line  - alternative  A1  and 
gen-tie  line  - alternative 
B2  (approximate  mileage 
point  0.5). 
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Site  Location: 
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First  Solar 

Proposed  Desert  Sunlight  Solar  Project 
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Date: 

03/02/10 


Direction  Photo 
Taken: 

North 


Description: 

View  of  the  gen-tie  line  - 
alternative  A1  and  gen-tie 
line  - alternative  B2 
(approximate  mileage 
point  5.0). 

Note  Lake  Tamarisk 
(residential)  in  the 
background  (right). 


Photo  No. 
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Date: 

03/02/10 


Direction  Photo 
Taken: 

West 


Description: 

View  of  the  gen-tie  line  - 
alternative  A1  and  area  of 
and  gen-tie  line  - 
alternative  B2  from  Kaiser 
Road. 
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Site  Location: 

Project  Number: 

First  Solar 

Proposed  Desert  Sunlight  Solar  Project 

60149119-100 

Photo  No. 
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Date: 

03/02/10 


Direction  Photo 
Taken: 

North 


Description: 

View  of  the  vacant 
Chavez  Auto  and  Truck. 
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Photo  No. 
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Date: 

03/02/10 


Direction  Photo 
Taken: 

North 


Description: 

View  of  the  gen-tie  line  ■ 
alternative  A1  from 
Interstate  10. 
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Photo  No. 

9 


Date: 

04/09/10 


Photo  No. 

Date: 

10 

03/02/10 

Direction  Photo 
Taken: 


Southeast 


Description: 

View  of  the  approximate 
location  of  substation  site 
- alternative  B from  the 
northern  portion  of  the 
site. 


Direction  Photo 
Taken: 

South 


Description: 

View  of  the  approximate 
location  of  substation  site 
- alternative  A from  the 
western  side  of  the  site. 


ATCOM 


PHOTOGRAPHIC  LOG 

Client  Name: 

Site  Location: 

Project  Number: 

First  Solar 

Proposed  Desert  Sunlight  Solar  Project 

60149119-100 

Photo  No. 

11 


Date: 

03/02/10 


Direction  Photo 
Taken: 

North 


Description: 

View  of  the  gen-tie  line  - 
alternative  B1  from 
mileage  point  8.0. 


Photo  No. 

12 


Date: 

03/02/10 


Direction  Photo 
Taken: 

South 


Description: 

Typical  view  of  the  gen-tie 
line  - alternative  B1 
(approximate  mileage 
point  7.8). 
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AZCOM 


PHOTOGRAPHIC  LOG 


Client  Name: 

Site  Location: 

Project  Number: 

First  Solar 

Proposed  Desert  Sunlight  Solar  Project 

60149119-100 

Photo  No. 

Date: 

14 

03/02/10 

Direction  Photo 
Taken: 


East 


Description: 

View  of  a gravel  pit  is 
located  is  located  adjacent 
to  the  east  of  Eagle 
Mountain  Road,  at 
mileage  point  5.7,  along 
the  gen-tie  line  - 
alternative  B1. 


Direction  Photo 
Taken: 

N/A 


Description: 

View  of  trash/debris, 
including  rubber  fan  belts, 
one  air  filter,  eight  1-gallon 
or  smaller  containers  of 
lubricating  oil,  and  one 
aerosol  can,  observed 
adjacent  to  the  east  of 
Eagle  Mountain  Road,  at 
mileage  point  7.9,  along 
the  gen-tie  line  - 
alternative  B1. 


Photo  No. 

13 


Date: 

03/02/10 


ATCOM 


Client  Name: 

First  Solar 

Photo  No. 

Date: 

15 

03/02/10 

Direction  Photo 
Taken: 


South 


Description: 

View  of  Eagle  Mountain 
Railroad  crossing  the  gen- 
tie  line  - alternative  B1 , at 
mileage  point  3.9. 


Photo  No. 

Date: 

16 

03/02/10 

Direction  Photo 
Taken: 


East 


Description: 

View  of  the  area  of  gen-tie 
line  - alternative  B1  from 
Eagle  Mountain  Road. 


PHOTOGRAPHIC  LOG 


Site  Location:  Project  Number: 

Proposed  Desert  Sunlight  Solar  Project 60149119-100 


AZCOM 


PHOTOGRAPHIC  LOG 


Client  Name: 

First  Solar 


Site  Location: 

Proposed  Desert  Sunlight  Solar  Project 


Project  Number: 

60149119-100 


Photo  No. 

17 


Date: 

04/09/10 


Direction  Photo 
Taken: 

Southeast 


Description: 

View  of  the  northern 
portion  of  gen-tie  line  - 
alternative  A2. 


Description: 

View  at  mileage  point  2.7, 
of  an  empty  (presumably 
water)  250-gallon 
aluminum  AST,  dumped 
along  the  eastern  side  of 
the  gen-tie  line  - 
alternative  A2  and  was 
used  for  target-shooting. 


AZCOM 


PHOTOGRAPHIC  LOG 

Client  Name: 

Site  Location: 

Project  Number: 

First  Solar 

Proposed  Desert  Sunlight  Solar  Project 

60149119-100 

Photo  No. 

Date: 

19 

04/09/1 0 

f 

Direction  Photo 

f 1 

Taken: 

Southeast 


Description: 

Representative  view  of 
gen-tie  line  - alternative 
A2  traversing  through 
fallow  row  crop. 


Photo  No. 

20 


Date: 

04/09/10 


Direction  Photo 
Taken: 

North 


Description: 

View  of  an  approximate 
(presumably  water)  5,000- 
gallon  bunked  LIST, 
presumably  used  for  a 
former  irrigation  water 
pumping  system  in  the 
vicinity.  Located  along  the 
west  side  of  gen-tie  line  - 
alternative  A2  at  mileage 
point  4.1 . 
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AICOM 


PHOTOGRAPHIC  LOG 


Description: 

View  at  mileage  point  4.2, 
of  approximately  24  tires 
clumped  (some  partially 
buried)  along  the  east  side 
of  the  gen-tie  line  - 
alternative  A2,  in  the 
storm  water  channel,  that 
traverses  across  the  gen- 
tie  line  - alternative  A2. 


Client  Name: 

First  Solar 

Photo  No. 

Date: 

21 

04/09/10 

Direction  Photo 
Taken: 


Southeast 


Site  Location:  Project  Number: 

Proposed  Desert  Sunlight  Solar  Project 60149119-100 


Photo  No. 

Date: 

22 

04/09/10 

Direction  Photo 
Taken: 


Northwest 


Description: 

View  at  mileage  point  6.5, 
of  trash  and  debris  located 
on  the  east  side  of  the 
gen-tie  line  - alternative 
A2. 
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ATCOM 


PHOTOGRAPHIC  LOG 

Client  Name: 

Site  Location: 

Project  Number: 

First  Solar 

Proposed  Desert  Sunlight  Solar  Project 

60149119-100 

Photo  No.  Date: 

23 


04/09/10 


Direction  Photo 
Taken: 

East 


Description: 

View  at  mileage  point  6.5, 
of  two  dilapidated 
approximate  500-square 
foot  buildings  located  on 
the  east  side  of  the  gen-tie 
line  - alternative  A2. 
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Photo  No. 

24 


Date: 

04/09/10 


Direction  Photo 
Taken: 

North 


Description: 

View  of  one  empty  rusted 
metal  5-gallon  fuel 
container  located  along 
the  north  side  of  the  gen- 
tie  line  - alternative  A2  at 
approximate  mileage  point 
7.8. 
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AECOM 

Environment 


Phase  I ESA  Report 


APPENDIX  B 

Environmental  Database 
Search  Report 


April  2010 


60149119-100 


TRACK  > INFO  SERllCES.  LLC 

Environmental  FirstSearch™  Report 


Target  Property: 

DESERT  SUNLIGHT  2 

DESERT  CENTER  CA  92239 

Job  Number:  PDSSF2 


PREPARED  FOR: 

AECOM 

1220  Avenita  Acaso 
Camarillo,  CA  93012 

805-388-3775 

04-12-10 


Tel:  (866)  664-9981 


Fax:  (818)  249-4227 


Environmental  FirstSearch  is  a registered  trademark  of  FirstSearch  Technology  Corporation.  All  rights  reserved. 


Environmental  FirstSearch 
Site  Information  Report 


Request  Date: 

04-12-10 

Search  Type: 

AREA 

Requestor  Name: 

AECOM 

Fickcrson 

32.00  sq  mile(s) 

Standard: 

ASTM-05 

Job  Number: 
Filtered  Report 

PDSSF2 

Target  Site: 

DESERT  SUNLIGHT  2 

DESERT  CENTER  CA  92239 

Demographics 

Sites:  3 1 

Non-Geocoded:  30 

Population 

: NA 

Radon:  NA 

Site  Location 


Degrees  (Decimal) 

Degrees  (Min/Sec) 

UTMs 

Longitude: 

-115.382405 

-115:22:57 

Easting: 

649747.74 

Latitude: 

33.796458 

33:47:47 

Northing: 

3740570.239 

Zone: 

11 

Comment 


Comment: 


A dditional  Reqnests/Services 


Adjacent  ZIP  Codes:  0 Mile(s)  Services: 

ZIP 

Code  Citv  Name  ST  Dist/Dir  Sel 

Requested?  Date 

Sanborns  No 

Aerial  Photographs  Yes  04/12/10 

Historical  Topos  No 

City  Directories  No 

Title  Search/Env  Liens  No 

Municipal  Reports  No 

Online  Topos  No 

c 


Environmental  FirstSearch 
Search  Summary  Report 


Target  Site:  DESERT  SUNLIGHT  2 

DESERT  CENTER  CA  92239 


FirstSearch  Summary 


Database 

Scl 

Updated 

Radius 

Site 

1/8 

1/4 

1/2 

l/2> 

ZIP 

TOTALS 

NPL 

Y 

02-23-10 

1.00 

0 

0 

0 

0 

0 

0 

0 

NPL  Delisted 

Y 

02-23-10 

0.50 

0 

0 

0 

0 

- 

0 

0 

CERCLIS 

Y 

01-29-10 

0.50 

0 

0 

0 

0 

- 

0 

0 

NFRAP 

Y 

01-29-10 

0.50 

0 

0 

0 

0 

- 

1 

1 

RCRA  COR  ACT 

Y 

02-16-10 

1.00 

0 

0 

0 

0 

0 

0 

0 

RCRA  TSD 

Y 

02-16-10 

0.50 

0 

0 

0 

0 

- 

0 

0 

RCRA  GEN 

Y 

02-16-10 

0.25 

0 

0 

0 

- 

- 

2 

2 

RCRA  NLR 

Y 

02-16-10 

0.12 

0 

0 

- 

- 

- 

0 

0 

Federal  1C  / EC 

Y 

01-19-10 

0.25 

0 

0 

0 

- 

- 

0 

0 

ERNS 

Y 

02-08-10 

0.12 

0 

0 

- 

- 

- 

7 

7 

Tribal  Lands 

Y 

12-01-05 

1.00 

0 

0 

0 

0 

0 

1 

1 

State/Tribal  Sites 

Y 

02-08-10 

1.00 

0 

0 

0 

0 

0 

0 

0 

State  Spills  90 

Y 

03-1 1-10 

0.12 

0 

0 

- 

- 

- 

0 

0 

State/Tribal  SWL 

Y 

02-22-10 

0.50 

0 

0 

0 

0 

- 

2 

2 

State/Tribal  LUST 

Y 

03-01-10 

0.50 

0 

0 

0 

0 

- 

2 

2 

State/Tribal  UST/AST 

Y 

05-13-09 

0.25 

1 

0 

0 

- 

- 

10 

1 1 

State/Tribal  EC 

Y 

NA 

0.25 

0 

0 

0 

- 

- 

0 

0 

State/Tribal  1C 

Y 

03-02-10 

0.25 

0 

0 

0 

- 

- 

0 

0 

State/Tribal  VCP 

Y 

02-08-10 

0.50 

0 

0 

0 

0 

- 

0 

0 

State/Tribal  Brownfields 

Y 

NA 

0.50 

0 

0 

0 

0 

- 

0 

0 

State  Permits 

Y 

02-19-10 

0.25 

0 

0 

0 

- 

- 

2 

2 

State  Other 

Y 

02-08-10 

0.25 

0 

0 

0 

- 

- 

3 

3 

- TOTALS  - 

1 

0 

0 

0 

0 

30 

31 

Notice  of  Disclaimer 


Due  to  the  limitations,  eonstraints,  inaccuraeics  and  incompleteness  of  government  information  and  computer  mapping  data  currently  available  to  TRACK  Info 
Services,  certain  conventions  have  been  utilized  in  preparing  the  locations  of  all  federal,  state  and  local  agency  sites  residing  in  TRACK  Info  Services's  databases. 
AllEPANPLand  state  landfill  sites  arc  depicted  by  a rectangle  approximating  their  location  and  size.  The  boundaries  of  the  rectangles  represent  the  eastern  and 
western  most  longitudes;  the  northern  and  southern  most  latitudes.  As  such,  the  mapped  areas  may  exceed  the  actual  areas  and  do  not  represent  the  actual  boundaries 
of  these  propenies.  All  other  sites  are  depicted  by  a point  representing  their  approximate  address  location  and  make  no  attempt  to  represent  the  actual  areas  of  the 
associated  property.  Actual  boundaries  and  locations  of  individual  properties  can  be  found  in  the  files  residing  at  the  agency  responsible  for  such  information. 


Waiver  of  Liability 


Although  TRACK  Into  Services  uses  its  best  eftorts  to  research  the  actual  location  of  each  site.  TRACK  Info  Services  does  not  and  can  not  warrant  the  accuracy  of 
these  sites  with  regard  to  exact  location  and  size.  All  authorized  users  of  TRACK  Info  Services's  seivices  proceeding  are  signifying  an  understanding  of  TRACK 
Info  Services's  searching  and  mapping  conventions,  and  agree  to  waive  any  and  all  liability  claims  associated  with  search  and  map  results  showing  incomplete  and 
or  inaccurate  site  locations, 
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Source:  U.S.  Census  TIGER  Files 
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Environmental  FirstSearch 

1 Mile  Radius  from  Area 

Single  Map 

DESERT  SUNLIGHT  2 , DESERT  CENTER  CA  92239 


FIRSTSi|UE^|H 


Environmental  FirstSearch 

1 Mile  Radius  from  Area 

ASTM-05  NPL,  RCRACOR,  STATE 

DESERT  SUNLIGHT  2 . DESERT  CENTER  CA  92239 


Source:  U.S.  Census  TIGER  Files 

Area  Polygon 

Identified  Site.  Multiple  Sites,  Receptor 

cu 

^ A 

NPL,  DELNPL.  Brownfield.  Solid  Waste  Landfill  (SWL),  Hazardous  Waste 

Tribailand 

Railroads 

ESI 

Colorado^ 
FUvef  ' 
'Aqueduct 


Power 

Liti^ 

Road 


Phone^ 


|Rice 

Road 


Rdad 


Source:  U S.  Cert.ius  TIGER  Files 
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Environmental  FirstSearch 

.5  Mile  Radius  from  Area 

ASTM-05  Multiple  Databases 

DESERT  SUNLIGHT  2 , DESERT  CENTER  CA  92239 
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Source:  U.S.  Census  TIGER  Files 
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Environmental  FirstSearch 

.12  Mile  Radius  from  Area 

ASTM-05  SPILLS90,  ERNS,  RCRANLR 

DESERT  SUNLIGHT  2 , DESERT  CENTER  CA  92239 
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Environmental  FirstSearch 
Sites  Summary  Report 

Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 

TOTAL:  31  GEOCODED:  I NON  GEOCODED:  30  SELECTED:  31 

Page  No.  DB  Type  Site  Namc/ID/Status Address Dist/Dir  Map  ID 

/ VST  DESERT DIESEL/OOB  PER  STEVE  KHVrS  27625  RICE  RD  0.00-  / 

RIVERSIDECOH2942  DESERT  CENTER  CA  92239 


Environmental  FirstSearch 
Sites  Summary  Repor't 


Target  Propertyi  DESERT  SUNLIGHT  2 

DESERT  CENTER  CA  92239 

JOB:  PDSSF2 

TOTAL: 

31 

GEOCODED:  1 

NON  GEOCODED:  30 

SELECTED:  31 

Page  No. 

DB  Type 

Site  Namc/I  D/Status 

Address 

Dist/Dir 

Map  ID 

2 

OTHER 

MH  D/E  iOLE  MOUNTAIN  PUMPING 
RICOGEN  860/NOT  REPORTED 

IS500  KAISER  TRUCK  RD 
DESERT  CENTER  CA  92239 

NON  GC 

2 

NERAP 

KAISER  EAGLE  MOUNTAIN 
CA0000053090/NERAP-N 

N OF  HWY  10  8M  OFF  KAISER  R 
DESERT  CENTER  CA  92239 

NON  GC 

3 

RCRAC.S 

EAGLE  MOUNTAIN  PUMPING  PLANT 
CAD98I4254I6/SGN 

15500  KAISER  TRUCK  RD 
DESERT  CENTER  CA  92239 

NON  GC 

■t 

RCR\C,^ 

SO  CALIE  GAS  CO/DESERT  CENTER  STA  T 
CAD98I42256I/SGN 

SOUTH  FRONTAGE  RD 
DESERT  CENTER  Cf  92239 

NON  GC 

5 

ER,\S 

OFE  l-IO  EASTBOUND  A T MILE  MARKER 
NRC-S24646/MOBILE 

DESERT  CENTER  CA 

NON  GC 

8 

ER^’S 

PROPANE  TRANSPORT 
40061 7/HIGHH  A Y RELA  TED 

l-IO  WESTBOUND 
DESERT  CENTER  CA 

NON  GC 

9 

ERNS 

TIME/DC  INC 
13327/LINKNOHN 

ED  l-1 0/1/2  Ml  H OF  DESER  T 
DESERT  CENTER  CA 

NON  GC 

10 

ER^S 

UNKNOWN 

353465/HIGHH  A ) RELA  TED 

EB  l-IO  I Ml  W OF  DESERT  CE 
DESERT  CENTER  CA  92239 

NON  GC 

U 

ERNS 

UNKNOWN 

397353/EIXED  FACILITY 

l-IO  AND  FRONTAGE  ROAD  (OFF 
DESERT  CENTER  CA  92239 

NON  GC 

12 

ERNS 

UNKNOWN 

40I239/LINKNOWN  (EPA  REGIONS 

INTERSTATE  10  AND  FRONTAGE 
CHAR  ICO  CA  92239 

NON  GC 

13 

ERNS 

UNKNOWN  TRUCK 
73092/UNKNOWN 

HB=I-I050MI  WOE  INDIOC 
DESERT  CENTER  CA 

NON  GC 

14 

SUL 

DESER  T CENTER  SANITAR  Y 98-002 
H MUD  7A330305I2I/A  CTIVE 

r-991  KAISER  RD 
DESERT  CENTER  CA  92239 

NON  GC 

16 

SHE 

EAGLE  MOUNTAIN  LANDFILL 
SWIS33-AA-0228/PLANNED 

10  MILES  NORTH  OF  DESERT  CE 
DESERT  CENTER  CA  92239 

NON  GC 

17 

PERMITS 

IRON  MOUNTAIN  PUMPING  STN 
86012468/ACTIUE 

6001  IRON  MTN  PUMPING  PLANT 
EARPCA  92239 

NON  GC 

IS 

LIST 

IRON  MOUNTAIN  PUMPING  PLANT 
TISID-STA  TE4063  7/A  CTI » E 

NEAR  RICE 
EARP  CA  92239 

NON  GC 

19 

LUST 

MWD  - EAGLE  MOUNTAIN  PUMPING  PL 
T0606599090/COMPLETED  - CASE  CEO 

EAGLE  MOUNTAIN  ROAD 
DESERT  CENTER  CA  92239 

NON  GC 

20 

LUST 

CAL  TRANS  DESERT  CENTER 
T060659306/COMPLETED  - CASE  CLO 

44740  RAGSDALE  ROAD 
DESERT  CENTER  CA  92239 

NON  GC 

22 

LIST 

TEXA  CO  DESER  T CENTER 
TISID-STA  TE36  731/A  CTI  f E 

29560  RAGSDALE 
DESERT  CENTER  CA  92239 

NON  GC 

23 

VST 

MWD/JULIAN  HINDS  PUMPING  PLANT 
TISID-STA  TE368S6/A  CTI  YE 

0 DESERT  CENTER 
DESERT  CENTER  CA  92239 

NON  GC 

24 

UST 

MWD/EAGLE  MOUNTAIN  PUMPING  PLT 
TISID-STA  TE36855/ACTII  E 

0 DESERT  CENTER 
DESERT  CENTER  CA  92239 

NON  GC 

Environmental  FirstSearch 
Sites  Summary  Report 


JOB:  PDSSF2 


Target  Property: 

TOTAL:  31 

Page  No.  DB  Type 


DESERT  SUNLIGHT  2 
DESERT  CENTER  CA  92239 

GEOCODED:  1 


NON  GEOCODED:  30 

Address 


SELECTED:  31 

Dist/Dir  Map  ID 


Site  Name/I  D/Status 


25 

PERMITS 

RH  ERSIDE  COVNTY  H ASTE  MANAOEMENT 

CAHI  11000848/A  CTIIE 

17-991  KAISER  RD 
DESERT  CENTER  CA  92239 

NON  GC 

26 

VST 

IRON  MOVNTAIN  PUMPING  STN 
SANBERDO860I2468 

6001  IRON  MTN  PVMPING  PLAN 
EARP  CA  92239 

NON  GC 

27 

OTHER 

DESERT  CENTER  LANDFILL 
RICOGEN  856/NOT  REPORTED 

17991  KAISER  RD 
DESERT  CENTER  CA  92239 

NON  GC 

27 

VST 

EXXON  CHVCKH  ALLA 
RIVERSIDECO844I0 

27725  DESERT  CENTER.RICE  RO 
DESERT  CENTER  CA  92239 

NON  GC 

28 

VST 

EXXON  CHVCKH  ALLA 
TISID-STA  TE36  735/A  CT/VE 

27725  RICE 

DESERT  CENTER  CA  92239 

NON  GC 

29 

VST 

EAGLE  MOUNTAIN  PVMPING  PLANT 
AST764/AST SH RCB  REG.  7 

PO  BOX  107 
DESERT  CENTER  CA 

NON  GC 

29 

VST 

DESERT  CENTER  SCHOOL  DIST 
RIVERSIDEC082935 

1434  KAISER  RD 
DESERT  CENTER  CA  92239 

NON  GC 

30 

OTHER 

SOUTHERN  CALIFORNIA  GAS  COMPANY 
RICOGEN  858/NOT  REPORTED 

l-IO  RICE  RD 

DESERT  CENTER  CA  92239 

NON  GC 

30 

TRIBALLAND 

BVREAV  OF  INDIAN  AFFAIRS  CONTACT  ! 
BIA-92239 

UNKNOWN 
CA  92239 

NON  GC 

31 

VST 

MH  D/EAGLE  MOVNTAIN  PVMPING 
RIVERSIDECO83406 

EAGLE  MOUNTAIN  RD 
DESERT  CENTER  CA  92239 

NON  GC 

o 


Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


UST 

SEARCH  ID:  1 DIST/DIR: 

0.00 

-- 

MAP  ID:  1 

NAMK:  DESERT  DIESEL/OOB  PER  STEVE  KEYES 

ADDRESS:  27625  RICE  RD 

DESERT  CENTER  CA  92239 
RIVERSIDE 

CONTACT: 

REV: 

IDI: 

1D2: 

STATUS: 

PHONE: 

04/06/2001 

R1VERSIDEC082942 

DETAILS  NOT  AVAILABLE 

Site  Details  Page  - I 


Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


OTHER 


SEARCH  ID:  17 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

MWD/EAGLI-  MOUNTAIN  PUMPING 

REV: 

09/06/05 

ADDRESS: 

15500  KAISER  TRUCK  RD 

IDI: 

RICOGEN  860 

DESERT  CENTER  CA  92230 

ID2: 

RIVERSIDE 

STATUS: 

NOT  REPORTED 

CONTACT: 

PHONE: 

RIVKRSIDE  COUNTY  DEPARTMENT  OF  ENVIRONMENTAL  HEALTH  HA/.ARDOUS  WASTE  GENERA  l ORS  LIST: 

Please  Note:  The  responsible  agency  does  not  provide  details  for  these  records.  For  further  information  on  a site  or  to  schedule  a file  review,  please 
contact  the  Riverside  County  Environmental  Health  Department  at  the  following  phone  number:  (951)  35S-5055 


NFRAP 

SEARCH  ID:  2 

DIST/DIR 

: NON  GC 

MAP  ID: 

NAME:  KAISER  EAGLE  MOUNTAIN 

REV: 

1/22/09 

ADDRESS:  N OF  HWY  10  8M  OFF  KAISER  RD. 

IDI: 

CA0000053090 

DESERT  CENTER  CA  92239 

ID2: 

0904940 

RIVERSIDE 

STATUS: 

NFRAP-N 

CONTACT: 

PHONE: 

DESCRIPTION: 

ACTION/QUAUn  V 

AGENCV7RPS 

STARI7RAA 

END 

ARCHIVE  SITE 

EPA  In-House 

08-19-1994 

DISCOVERY 

Federal  Facilities 

11-15-1993 

PRELIMINARY  ASSESSMENT 

Federal  Facilities 

08-19-1994 

NFRAP;  No  further  Remedial  Action  planned 
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Environmental  FirstSearch 
Site  Detail  Report 

Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


RCRAGN 


SEARCH  ID:  3 

DIST/DIR: 

NON  GC 

MAP  ID 

NAME: 

EAGLE  MOUNTAIN  PUMPING  PLANT 

REA  : 

2/16/10 

ADDRESS: 

15500  KAISER  TRUCK  RD 

IDI: 

CAD98 14254 16 

DESER  T CENTER  CA  92239 

ID2: 

RIVERSIDE 

STATUS: 

SGN 

CONTACT: 

PHONE: 

SITE  IS  FORMA  TIPS 
l'M\  KKSK  INKORM ATION: 

WIC  INFORMA  HON 

22131  - WATER  SUPPLY  AND  IRRIGATION  SYSTEMS 

ENFORCKMKM  INKORM AITON: 

\ lOLA  ITON  INFORMA  ITON: 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


RCRAGN 


SEARCH  ID:  4 DIST/DIR:  NON  GC  MAP  ID: 


NAME:  SO  CALIF  GAS  CO/DESERT  CENTER  S 1 ATION 

ADDRESS:  SOUTH  I RON TAGE  RD 

DESERT  CliNTER  CA  92239 
RIVERSIDE 

CON  I AC  T: 


REV:  2/16/10 

IDl:  CAD98I42256I 

ID2: 

STATUS:  SGN 

PHONE: 


■V/7  /:  IM  OK  VA  riO\ 

CONTACT  INFORMATION:  ENVIRONMENTAL  MANAGER 

SOUTH  FRONTAGE  RD 
DESERT  CENTER  CA  92239 

PHONE:  2136893075 

UNI\  ERSE  INEORMATION: 

NAIC  INEORMA  ITON 

2212  - NATURAL  GAS  DISTRIHUTION 

ENFORCEMENT  INEORMATION: 

\ lOl.ATION  INEORMATION: 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 

SEARCH  ID:  5 

DIST/DIR:  NON  GC 

MAP  ID: 

NAME:  OFF  l-IOEASTBOUNB  AT  MILE  MARKER  95.  REV: 

12/31/07 

ADDRESS: 

IDI: 

NRC-824646 

DESERT  CENTER  CA 

ID2: 

RIVERSIDE 

SIATUS: 

MOBILE 

COMACT: 

PHONE: 

SITE  ISEOHMA  TIO  \ 

1 HIS  INFORMATION  WAS  OBTAINED  FROM  THE  NATIONAL  RESPONSE  CENTER 

DATE  RECEIV  ED: 

1/25/2007  4:36:54  PM 

DATE  COMPLETE: 

1/25/2007  4:44:20  PM 
CALL  TAKER: 

CALL  TV  PE: 

INC 

RESPONSIBLE  PARTY: 
PHONE  1: 

PHONE  2: 

PHONE  3: 

RESPONSIBLE  COMPANY: 

ROADWAY  EXPRESS 

ORGANIZATION  TYPE: 

PRIVATE  ENTERPRISE 

ADDRESS: 

OVERLAND  PARK  KS 

SOLIRCE: 

TELEPHONE 

INCIDENT  INFORMATION 

INCIDENT  DESCRIPTION:  INCIDENT  REPORTED  AT  1405:  CALLER  REPORTED  THAT  THERE  WAS  A SPILL  FROM  A TRACTOR 

TRAILER  DUE  TO  A FIRE.  IT  IS  UNKNOWN  WHAT  CAUSED  THE  FIRE. 

INCIDFINT  TYPE: 

MOBILE  INCIDENT  CAUSE: 

OTHER 

INCIDENT  DATE: 
OCCURRED 

1/25/2007  6:48:00  AM 

INCIDENT  DATE  DESC: 

DISTANCE  FROM  CITY: 

DISTANCE  UNITS: 

DIRECTION  FROM  CITY: 

LOCATION  SECTION: 

LOCA  ITON  TOWNSHIP: 

LOCATION  RANGE: 

AIRCRAFT  TYPE: 

AIRCRAFT  MODEL: 

AIRCRAET  ID: 

AIRCRAFT  FUEL  CAPACITY 

AIRCRAFT  FUEL  CAPACITV  UNITS: 

AIRCRAFT  FUEL  ON  BOARD 

AIRCRAFT  FUEL  ON  BOARD  UNITS: 

AIRCRAFT  SPOT  NUMBER: 

AIRCRAFT  HANGER: 

AIRCRAFT  RUNWAY  NUM: 

ROAD  MILE  MARKER: 

BUILDING  ID: 

TYPE  OF  FIXED  OBJECT: 

POWER  GEN  FACILITY: 

U 

GENERATING  CAPACITY: 

TYPE  OF  FUEL: 

NPDES: 

NPDES  COMPLIANCE: 

u 

PIPELINE  TYPE: 

DOT  REGULATED: 

u 

PIPELINE  ABOVE  GROUND: 

ABOVE  EXPOSED  UNDERWATER: 

N 

PIPELINE  COV  ERED: 

U GRADE  CROSSING: 

u 

LOCATION  SUBDIV  ISION: 

RAILROAD  MILEPOST: 

TYPE  V EHICLE  INVOLVED: 

CROSSING  DEV  ICE  TYPE: 

DEV  ICE  OPERATIONAL: 

Y 

DOT  CROSSING  NUMBER: 

BRAKE  F AILURE: 

u 

- 

Continued  on  next  page  - 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 

SEARCH  ID:  5 

DIST/DIR;  NON  GC 

MAP  ID: 

NAMK:  OFFI-I01:ASTBOUNDATMILEIV1ARKHR95.  RKV; 

12/31/07 

ADORKSS: 

IDI: 

NRC-824646 

OBSER  T CENTER  CA 

ID2: 

RIVERSIDE 

SFATUS; 

MOBILE 

COMACT: 

PHONE: 

l ANK  ABOVE  GROUND: 

ABOVE 

TRANSPOR  I ABLE  CONTAINER; 

U 

TANK  REGULATED; 

U 

TANK  REGULATED  BY; 

TANK  ID: 

CAPACITY  OF  TANK; 

CAPACITY  OF  TANK  UNITS: 

ACTUAL  AMOUNT: 

ACTUAL  AMOUNT  UNITS; 

PLA  1 FORM  RIG  NAME: 

PLATFORM  LETTER: 

LOCA  I ION  AREA  ID: 

LOCATION  Bl>OCK  ID: 

DESCRIP  1 ION  OF  TANK; 

OCSG  NUMBER; 

OCSP  NUMBER: 

STATE  LEASE  NUMBER: 

PIER  DOCK  NUMBER: 

BERTH  SLIP  NUMBER: 

CONTIN  RELEASE  TYPE: 

INITIAL  CONT  RELEASE  NUM: 

CON  I RELEASE  PERMIT: 

ALLUSION: 

N 

TYPE  OF  S 1 RUCTURE: 

STRUCTURE  NAME; 

S 1 RUCT  OPERA  ITONAL: 

U 

AIRBAG  DEPLOYED: 

N 

DATE  NORMAL  SERVICE: 

SERV  ICE  DISRUPT  TIME: 

SERVICE  DISRUPI  UNITS: 

TRANSIT  BUS  FLAG: 

CR  BEGIN  DATE: 

CR  END  DATE: 

CR  CHANGE  DATE: 

FIRE  INVOLVED: 

Y 

FIRE  EXTINGUISHED: 

Y 

ANY  EVACUATIONS: 

N 

NUMBER  EVACUATED: 

WHO  EVACUATED: 

RADIUS  OF  EVACUATION: 

ANY  INJURIES: 

N 

NUMBER  INJURED: 

NUMBER  HOSPITALIZED: 

ANY  FATALITIES: 

N 

NUMBER  FATALHTES: 

ANY  DAMAGES: 

N 

DAMAGE  AMOUNT: 

AIR  CORRIDOR  CLOSED: 

N 

AIR  CORRIDOR  DESC: 

AIR  CLOSURE  TIME: 

W ATERWAY  CLOSED: 

N 

W ATERW  AY  DESC: 

WATERWAY  CLOSURE  TIME: 

ROAD  CLOSED; 

N 

ROAD  DESC: 

ROAD  CLOSURE  TIME: 

CLOSURE  DIRECTION: 

MAJOR  ARTERY: 

N 

BRACK  CLOSED: 

N 

BRACK  DESC: 

1 RACK  CLOSURE  TIME: 

MEDIA  INTEREST: 

NONE 

MEDIUM  DESC; 

SOIL 

ADDBL  MEDIUM  INFO: 

CONCRETE  ROADWAY 

BODY  OF  WATER: 

TRIBUTARY  OF: 

NEAREST  RIVER  MILE  MARK; 

RELEASE  SFICURED: 

Y 

EST  DUR  OF  RELEASE: 

RELEASE  RATE: 

TRACK  CLOSE  DIR: 

ST  AGENCY  ON  SCENE: 

NONE 

ST  AGENCY  RPT  NUM: 

07-0560052 

O 1 HER  AGENCY  NOTIFIED: 

WEATHER  CONDITIONS: 

SUNNY 

AIR  TEMPERATURE: 

61 

WIND  SPEED: 

WIND  DIRECTION: 

WATER  SUPPLY  CONTAM: 

U 

SHEEN  SIZE: 

SHEEN  COLOR: 

DIR  OF  SHEEN  TRAVEL: 

SHEEN  ODOR  DESCRIPTION: 

WAVE  CONDITION: 

CURRENT  SPEED: 

CURRENT  DIRECTION: 

WATER  TEMPERATURE: 

DESC  OF  REMEDIAL  ACTION: 

CLEAN  UP  IS  UNDER  WAY. 

EMPL  FATALITY: 

PASS  FATALITY: 

- Continued  on  next  page  - 
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Environmental  FirstSearch 
Site  Detail  Report 

Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


c 


ERNS 

SEARCH  ID:  5 

DIST/DIR:  NON  GC 

MAP  ID: 

NAME:  OFF  1- 1 0 EASTBOUND  AT 

MILE  MARKER  95.  REV: 

12/31/07 

ADDRESS: 

IDI: 

NRC-824646 

DESERT  CENTIiR  CA 

ID2: 

RIVERSIDE 

SIAIUS: 

MOBILE 

CONTACT: 

PHONE: 

COMMUNHA  IMPACT: 

N V\  INI)  SPEED  UNITS: 

EMPLOY  EE  INJURIES: 

PASSENGER  INJURIES: 

OCCUPANT  FATALITY  : 

CURRENT  SPEED  UNITS: 

ROAD  CLOSURE  UMTS: 

1 RACK  CLOSURE  UNITS: 

SHEEN  SIZE  UMTS: 

STATE  AGENCY  NOITFIED: 

CAOES 

FED  AGENCY  NOTIFIED: 

NONE  NEAREST  RIVER  MILE  MARK: 

SHEEN  SIZE  LENGTH: 

SHEEN  SIZE  LENGTH  UNITS: 

SHEEN  SIZE  YVIDTH: 

SHEEN  SIZE  YVIDTH  UMTS: 

OFFSHORE: 

N DURATION  UNIT: 

RELEASE  RATE  UNH : 

RELEASE  RATE  RATE: 

ADDITIONAL  INFO: 

DUE  TO  COMPUTER  SYSTEM  PROBLEMS,  THE  REPORT  WAS  ENTERED  INTO  THE  SYSTEM 

AT  A LATER  TIME. 

MA  I ERIAL  INFORMA  I ION 

CHRIS  CODE: 

ODS  CASE  NUMBER: 

0()()00()-()0-0 

UN  NUMBER: 

REACHED  YY  ATER: 

NO 

NAME  OF  MATERIAL: 

OIL:  DIESEL 

AMOUNT  OF  MATERIAL: 

0 UNKNOWN  AMOUNT 

AMOUNT  IN  Y\  ATER: 

CHRIS  CODE: 

NCC  CASE  NUMBER: 

000000-00-0 

UN  NUMBER: 

REACHED  WATER: 

NO 

NAME  OF  MATERIAL: 

PAINT 

AMOUNT  OF  MATERIAL: 

0 UNKNOWN  AMOUNT 

AMOUNT  IN  Y\  A1  ER: 

CHRIS  CODE: 

OMT  CASE  NUMBER: 

000000-00-0 

UN  NUMBER: 

REACHED  YY  ATER: 

NO 

NAME  OF  MATERIAL: 

OIL.  MISC:  MOTOR 

AMOUNT  OF  MATERIAL: 

0 UNKNOWN  AMOUNT 

AMOUNT  IN  YV  ATER: 

OTHER  MAI  ERIAL  INFORMAI  ION 

MOBILE  DE  FAILS  INFORMATION 

TRAIN  INFORMATION 

\ ESSEL  INFORMATION 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 

SEARCH  ID:  6 

DIST/DIR:  NON  GC 

MAP  ID: 

NAME:  PROPANE  TRANSPOR  1 

REV: 

9/21/94 

ADDRESS:  l-IO  WESTBOUND 

IDI: 

400617 

DESERT  CENTER  CA 

ID2: 

Riverside 

SFATUS: 

HIGHWAY  RELATED 

CONTACT: 

PHONE: 

spu  r INK)RM A TION 
DATE  OK  SPIEL; 

PRODUCT  RELEASED  (I): 
QUANTITY  (I): 

UNITS  (I): 

PRODUCT  RELEASED  (2); 
QUAN ITTY  (2): 

UNITS  (2): 

PRODUCT  RELEASED  (3): 
QUANTITY  (3); 

UNITS  (3): 


9/21/1 W4  TIME  OF  SPILL:  1630 

UNKNOWN  OIL 
0 

LINK 


MEDIUM/MEDIA  AFFECTED 
AIR;  NO 

LAND:  YES 

WAFER;  NO 

W ATERBODY  AFFECTED  BY  RELEASE: 

CAUSE  OF  RELEASE 
DUMPING;  NO 

NATURAL  PHENOMENON:  NO 

OTHER  CAUSE:  NO 

UNKNOWN:  NO 


GROUNDWATER:  NO 
FIXED  FACILITY:  NO 
OIHER:  NO 

EQUIPMENT  FAILURE: 

YES 

OPERA  1 OR  ERROR: 

NO 

TRANSP.  ACCIDENT: 

NO 

ACTIONS  TAKEN:  CA  HWY  PATROL  ON  SCENE 

RELEASE  DETECTION;  HAZMAT  CARRIER/TRANSPOR  FATION  ACCIDENT  WITH  ANOTHER  VEHICLE 
MISC.  NOTES:  INJURY  WAS  TO  THE  OTHER  DRIVER 


DISCHARGER  INFORMATION 
DISCHARGER  ID: 

TYPE  OF  DISCHARGER: 
NAME  OF  DISCHARGER: 
ADDRESS: 


400617 

PRIVATE  ENTERPRISE 
PROPANE  TRANSPORl 
55  W TECHNECENTER  DR 
MILLFORDOH  45150 


DUN  and  BRADSTREET  : 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 


SEARCH  ID:  7 

DIST/DIR: 

NON  GC 

MAP  ID 

NAME:  TIME/DC  INC 

REV: 

01-04-01 

ADDRESS:  ED  I-I0/1/2  Ml  W OF  DESER  1'  CENTER 

IDl: 

13327 

DESERT  CENTER  CA 

ID2: 

RIVERSIDE 

STATLIS: 

UNKNOWN 

CONTACT: 

PHONE: 

THERE  ARE  NO  DETAILS  AV  AILABLE  EOR  I HIS  SITE 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGI  IT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


ERNS 

SEARCH  ID:  8 

DIST/DIR:  NON  GC 

MAP  ID: 

NAMK:  UNKNOWN 

REV: 

12/1 1/03 

ADDRESS:  EB  1-10  I Ml  W OF  DHSHR'l’  CE-NTER 

IDI: 

353465 

DESERT  niNTER  CA  02230 

ID2: 

Riverside 

STATUS: 

HIGHWAY  RELATED 

CONTACT: 

PHONE: 

SIMU,  INEORMATION 
DATE  OE  SPIEL: 

12/1 1/1003 

TIME  OF  SPILL:  0305 

PRODUCT  RELEASED  (1): 

DIESEL 

QUANTTI  Y (1): 

110 

UNITS  (1): 

GAL 

PRODUCT  RELEASED  (2): 
QUANTITY  (2): 

UNITS  (2): 

PRODUCT  RELEASED  (3): 
QUANTIl  Y (3): 

UNITS  (3): 

MEDIUM/MEDIA  AFFECTED 
AIR: 

NO 

GROUNDWATER:  NO 

LAND: 

YES 

FIXED  FACILI  TY:  NO 

WATER: 

NO 

OTHER:  NO 

W ATERBODY  AFFECTED  BY  RELEASE: 

CAUSE  OF  RELEASE 
DUMPING: 

NO 

EQUIPMENT  FAILURE: 

NO 

NATURAL  PHENOMENON: 

NO 

OPERA  TOR  ERROR: 

NO 

OTHER  CAUSE: 

NO 

TRANSP.  ACCIDENT: 

YES 

UNKNOWN: 

NO 

ACTIONS  TAKEN:  CLEANUP  BY  CALTRANS 

RELEASE  DETECTION: 
MISC.  NOTES: 

DISCHARGER  INFORMATION 

DISCHARGER  ID: 

353465 

DUN  and  BRADSTREET  : 

TYPE  OF  DISCHARGER: 

UNKNOWN 

NAME  OF  DISCHARGER: 
ADDRESS: 

UNKNOWN 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 

SEARCH  ID:  9 

DIST/DIR:  NON  GC 

MAP  ID: 

NAME:  UNKNOWN 

REV: 

8/3/1994 

ADDRESS:  l-IO  AND  FRONTAGE  ROAD  (OFF-RAMP) 

IDI: 

.397353 

DESERT  CENTER  CA  ‘)2239 

11)2: 

RIVERSIDE 

STATUS: 

FIXED  FACILITY 

CONTACT: 

PHONE: 

SPIEI.  INEORMA  I ION 

DATE  OE  SPILE: 

8/3/1994  TIME  OE  SPILL:  0500 

PRODUCT  RELEASED  (1): 

HAZARDOUS  WASTE  N.O.S. 

QUANTITY  (1): 

2 

UN 

CAUSE  OE  RELEASE 

DUMPING: 

NO  EQUIPMENT  FAILURE: 

NO 

NATURAL  PHENOMENON: 

NO  OPERATOR  ERROR: 

NO 

OTHER  CAUSE: 

NO  IRANSP 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 


SEARCH  ID:  10 


DIST/DIR:  NON  GC 


MAP  ID: 


NAMli: 

AODRKSS: 


CONTACT: 


UNKNOWN 

INTERSTATE  10  AND  FRON  TAGE  ROAD 

CHARICO  CA  92230 

Riverside 


REV; 

11)1: 

11)2: 

STA  I US: 
PHONE: 


9/16/94 

401239 

UNKNOWN  (ERA  REGIONS) 


SPIEI.  INEORMATION 
DATE  OF  SPILE; 


9/16/1994 


TIME  OF  SPIEL:  0500 


PRODUCT  RELEASED  (I); 
QUANTITY  (I): 

UMTS  (I): 


DRUG  LAB  WASTE 
10 

GAL 


PRODUCT  RELEASED  (2): 
QUANTM  V (2): 

UNITS  (2): 

PRODUCT  RELEASED  (3): 
QUANTITY  (3); 

UNITS  (3): 


MEDIUM/MEDIA  AEEECTED 


AIR: 

NO 

GROUNDWATER:  NO 

LAND: 

NO 

FIXED  FACILITY:  NO 

WATER: 

NO 

OTHER:  NO 

WATERBODY  AFFECTED  B\  RELEASE; 

CAUSE  OF  RELEASE 

DUMPING: 

NO 

EQUIPMENT  FAILURE: 

NO 

NATURAL  PHENOMENON: 

NO 

OPERATOR  ERROR: 

NO 

OTHER  CAUSE: 

NO 

TRANSP.  ACCIDENT: 

NO 

UNKNOWN: 

NO 

ACTIONS  TAKEN: 
RELEASE  DETECT  ION: 
MISC.  NOTES; 


CLEAN  UP  BY  SHERIFF  DEPT. 
DRUG  LAB  DISCOVERED  BY  PD 


DISCHARGER  INEORMAI  ION 
DISCHARGER  ID:  401239 

TYPE  OE  DISCHARGER:  UNKNOWN 

NAME  OF  DISCHARGER:  UNKNOWN 

ADDRESS: 


DUN  and  BRADSTREET 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


ERNS 

SEARCH  ID:  II 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

UNKNOWN  TRUCK 

REY: 

01-20-98 

ADDRESS: 

WB  -MO  50  Ml  W OF  INDIO  CA 

IDI: 

73092 

DESEK 1 CENTER  CA 

ID2: 

Riverside 

STATUS: 

UNKNOWN 

CONTACT: 

PHONE: 

CERCLIS  (Y/N): 

MAT: 

DIESEL 

QUANT: 

100  GALLONS 

LOCATION: 

WB  -MO  50  Ml  W OF  INDIO  CA 

CITY: 

REPORTED: 

06/30/88 

SOL'RCE: 

UNKNOWN 

MEDIUM: 

LAND 

TANKER  TRUCK  RUPTURED  FUEL  TANK/FLO  TO  HWY  - LAND  TANKER  TRUCK  RUPTURED  FUEL 

CAUSE: 

UNKNOWN 

TANKS/FLO  TO  HWY  + LAND 

ACT: 

C/U-CALTRANS 

BY: 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


SWL 

SEARCH  ID:  12 

DIST/DIR:  NON  GC  MAP  ID: 

NAME:  DESERT  CENTER  SANITARY  98-002  REV:  07/03/00 

ADDRESS:  17-901  KAISER  RD 

IDI:  WMUD7A330305I2I 

DESER  I'  CENTER  CA  92239 

ID2:  33-AA-00I6 

RIVERSIDE 

STATUS:  ACTIVE 

CONTACT:  HANS KERNKAMP 

PHONE: 

WMIIDS  EACIEITY  INEORMATION  (blank  = 

not  reported) 

Regional  ID  : 

NPDES ID  : 

Region: 

7 

Edit  Date: 

1 1 /23m 

Last  Edit: 

lukasi 

Waste  Discharger  Facility: 

Yes 

Sub  Chapter  15  Facility: 

Yes 

Solid  Waste  Assessment  Test  Site: 

Yus 

Toxic  Pits  Cleanup  Act  Eacility: 

No 

RCRA  Eacility: 

No 

Department  of  Defense  Facility: 

No 

Municipal  Solid  Waste  Facility: 

Yus 

Total  WMDS  at  Facility: 

I 

Facility  Open  to  the  Public: 

No 

Facility  Type: 

SW3 

SIC  1 and  SIC  2: 

4953  / 

Primary  Waste  Type: 

NONHAZARDOUS  SOLID  WASTES:  SOLID  WASTES 

Secondary  Waste  Type: 

Tons  Per  Day: 

2 

Complexity: 

CATEGORY  B • Any  facility  having  a physical,  chemical,  or  biological  waste  treatment  system 

(except  for  septic  systems  with  subsurface  disposal) 

or  any  Class  11  or  111  disposal  site,  or  facilites  without  treatment  systems  that  are  complex,  such  as 

marina 

LAND  OWNER  INFORMATION 

Land  Owner: 

U.S.DEPARTMENT  OF  INTERIOR 

Department: 

BUREA  U OF  LAND  MANAGEMENT 

Contact  and  Phone: 

JOHN  KEY.IIAZ.MATPROG.COORDINA.  7I47S7I462 

Land  Owner  Address: 

6221  BOX  SPRINGS  BLVD..  RIVERSIDE.  CA  92507 

AGENCY  INFORMATION 

Agency  Name: 

RIVERSIDE  CO  WASTE  MGWDIV 

Department: 

SOLID  WASTE  MANAGEMENT DEPARTM 

Agency  Contact  and  Phone: 

HANS  KERNKAMP.  90995 543S2 

W AS  I E MANAGEMEN  1 CNH  INFORMATION  (blank  = not  reportedi 

WMU  ID  : 

7A330305I2I-0! 

WMU  Status: 

OPERATING 

WMIJ  Size  in  Acres: 

160 

Year  WMU  Will  Reach  Capacity: 

2011 

Close  Plan: 

-I 

Avg  Depth  to  Groundwater: 

245 

Primary  Liner  Present: 

0 

SOLID  W ASTE  ASSESSMEN  1 l EST  PROGRAM  INFORMATION  (SWATT  (blank  = not  renortedt 

Site  Name: 

RIVERSIDE  COUNTY-EAGLE  MOUNTAIN  LANDFILL 

- Continued  on  next  page  - 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


SWL 


SEARCH  ID:  12 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAMK; 

DESERT  CENTER  SANITARY  98-002 

REV; 

07/03/00 

ADDRESS; 

17-991  KAISER  RD 

IDI; 

WMUD7A330305I2I 

DESERT  CENTER  CA  92239 

ID2; 

33-AA-0016 

RIVERSIDE 

STATES; 

ACTIVE 

CONTACT; 

HANSKERNKAMR 

PHONE: 

Site  Rank: 

7 

Leak  to  Surface  Water: 
l.eak  to  Ground: 

Leak  to  \ andose  Zone: 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGI  IT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


SWL 


SEARCH  ID:  13 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

EAGLE  MOUNTAIN  LANDFILL 

REV: 

02/22/10 

ADDRESS: 

10  MILES  NORTH  OF  DESERT  CENTER 

IDI: 

SWIS33-AA-0228 

DESER  T CENTI:R  CA 

ID2: 

RIVERSIDE 

SI  ATUS: 

PLANNED 

CONTACI: 

PHONE: 

SI n:  OPKRA  lOR  INFORMATION: 


Operator: 

Operator  Address: 

Permit  Date: 

Permit  Status: 

Land  Use  Name: 

CIS  Source  for  l.A  I and  LONG: 


Mine  RucUimation  Corporation 

3633  East  Inland  Empire  Ste.  4H0  Ontario  CA 

1/ 1 4/2000 

Permitted 

Place 


sn  L ACTIVn  V INKORMATION: 


Activity: 

Accepted  Waste: 
Operational  Status: 
Regulatory  Status 
Program  lype 
Closure  Date: 
Closure  I'ype: 


Solid  Waste  Landfill 

Agricultural.  Construction/demolition.  Mixed  municipal 

Planned 

Permitted 

BOE  Reporting  Disposal  Facility.  Financial  Assurance  Responsibilities 

I/I/2085 

Estimated 


Permitted  I hroughput  with  Units:  20000  Tons/day 

Permitted  Capacity  with  Units:  5596936H0  Cubic  Yards 
Remaining  Capacity  with  Units  (landfills  only);  559693680 
Permitted  Total  Acreage:  4654 

Permitted  Disposal  Acreage:  1864 

Last  l ire  Inspection  Count: 

Last  l ire  Inspection  Count  Date: 

Inspection  Frequency:  None 


SHE  OWNFR  INFORMA HON: 


Owner: 

Owner  Phone: 
Owner  Address: 


Kaiser  Steel  Resources.  Inc. 
7603924257 

Kaiser  Venture  POBOX  3 7 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


PERMITS 


SEARCH  ID:  14 


DIST/DIR:  NON  GC 


MAP  ID: 


NAMK:  IRON  MOUNTAIN  PUMPING  STN 

ADDRESS:  6001  IRON  MTN  PUMPING  PLANT  RD 

EARP  CA  92230 
SAN  BERNARDINO 

CONTACI: 


REV: 

IDI: 

1D2: 

SIAIUS: 

PHONE: 


02/11/04 

860I246K 


ACTIVE 


COUMA  OE  SAN  BERNARDINO  HAZARDOUS  WASTE  GENERATORS  PERMITS  INFORMATION: 


Permit  Category: 
Permit  Number: 
Status: 

Expiration  Date: 
Facility  Phone: 
Owner  Name: 
Owner  Address: 
Owner  Address: 
Owner  Phone: 


GENERATOR  - ! 1-2.^  EMPLOYEES 

proooius 

ACTIVE 

7/31/2007  12:00:00AM 
760  3924S4R 

METROPOLITAN  WATER  DIST 
PO  BOX  541 53 
LOS  ANGELES  CA  90054 
213 2175507 


COI  N lA  OE  SAN  BERNARDINO  HAZARDOUS  WASTE  GENERATORS  PERMITS  INFORMATION: 


Permit  Category: 
Permit  Number: 
Status: 

Expiration  Date: 
Facility  Phone: 
Owner  Name: 
Owner  Address: 
Owner  Address: 
Owner  Phone: 


HAZMAT  HANDLER  11-25  EMPLOYEES  (W/GEN PRMT) 

PT0003II9 

ACTIVE 

7/31/2007  I2:00:00AM 
760  392454R 

METROPOLITAN  WATER  DIST 
PO  BOX  54 153 
LOS  ANGELES  CA  90054 
213  2175507 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGI  IT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


UST 


SEARCH  ID:  23 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

IRON  MOUNTAIN  PUMPING  PLANT 

REV: 

01/01/94 

ADDRESS: 

NEAR  RICE 

IDI: 

TIS1D-STATE:40637 

EARP  CA  92239 

ID2: 

RIVERSIDE 

STATUS: 

ACTIVE 

COMACT: 

PHONE: 

1 ST  HIS  rORICAL  DA  l A 

This  site  was  listed  in  the  I-  IDS  Zip  Code  List  as  a US  T site.  The  Office  of  Hazardous  Data  Miinagcnient  produced  the  l-TDS  list.  The  IdDS  list  is  an  index 
of  names  and  locations  of  sites  recorded  in  various  California  State  environmental  agency  databases.  It  is  sorted  by  zip  code  and  as  an  index,  details 
regarding  the  sites  were  never  included. 

I'he  UST  information  included  in  FIDS  as  provided  by  the  Office  of  Hazardous  Data  Management  was  originally  collected  from  the  SWLKI’S  database. 
The  SWHLPS  database  recorded  Underground  Storage  Tanks  and  was  maintained  by  the  State  Water  Resources  Control  Board  (SWRCB).  That  agency  no 
longer  maintains  the  SWEEPS  database  and  last  updated  it  in  1994.  The  la.st  release  of  that  1994  database  was  in  1997. 

Oversight  of  Underground  Storage  Tanks  within  California  is  now  conducted  by  Certified  Unified  Program  Agencies  referred  to  as  CUPA  s.  There  are 
approximately  102  CUPA  s and  Local  Oversight  Programs  (LOP  s)  in  the  State  of  California.  Most  are  city  or  county  government  agencies.  As  of  1998,  all 
sites  or  facilities  with  underground  storage  tanks  were  required  by  Federal  mandate  to  obtain  certification  by  designated  UST  oversight  agencies  (in  this 
case,  CUPA  s)  that  the  UST/s  at  their  location  were  upgraded  or  removed  in  adherence  with  the  1998  RCRA  standards. 

Information  from  the  FIDS/SWHEPS  lists  were  included  in  this  report  search  to  help  identity  where  underground  storage  tanks  may  have  existed  that  were 
not  recorded  in  CUPA  databases  or  lists  collected  by  us.  This  may  occur  if  a tank  was  removed  prior  to  development  of  recent  CUPA  UST  lists  or  never 
registered  with  a CUPA. 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


LUST 


SEARCH  ID:  30  DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

MWrt  - EAGLE  MOUNTAIN  PUMPING  PL 

REV: 

03/01/10 

ADDRESS: 

EAGLE  MOUNTAIN  ROAD 

IDI: 

T06()659909() 

DESERT  CENTER  CA  92239 

ID2: 

RIVERSIDE 

STATUS: 

COMPLETED  - CASE  CLOSED 

CONTACT: 

PHONE: 

RKLEASE  DATA  FROM  THE  CALIFORNIA  STATE  WATER  RESOURCES  CON TROI.  BOARD  LUSTIS  DATABASE 

Please  mne  lhal  some  data  previously  provicteJ  hy  the  Slate  H aler  Rcsoiirees  Control  Board  in  the  LUSTIS  daluhase  is  no!  ciirrenlly  being  provided  by 
the  agency  in  the  most  recent  edition.  Incidents  that  occurred  after  the  year  2000  may  not  have  much  information.  Field  headers  with  blank  information 
following  after  should  he  interpreted  as  unreporied  hy  the  agency. 

LEAD  AGEINCY;  RIVERSIDE  COUNTY  LOP 

REGIONAL  BOARD  CASE  NUMBER:  7122.19002 
LOCAL  AGENCY : RIVERSIDE  COUNTY  LOP 

LOCAL  CASE  NUMBER:  200016523 
RESPONSIBLE  PARTY: 

ADDRESS  OF  RESPONSIBLE  PARTY: 

SITE  OPERA  I OR: 

WATER  SYSTEM: 

CASE  TY'PE:  LUST  Cleanup  Site 

POTENTIAL  CONTAMINANTS  OF  CONCERN:  Diesel 
POTENTIAL  MEDIA  AFFECTED:  Under  Investigation 

LEAK  CAUSE: 

LEAK  SOURCE: 

HOW  LEAK  WAS  DISCOVERED: 

DATE  DISCOVERED  (blank  if  not  reported): 

HOW  LEAK  WAS  STOPPED: 

STOP  DATE  (blank  if  not  reported): 

STATUS:  Completed  - Case  Closed 

STATUS  DATE:  2001-06-14 

ABATEMENT  METHOD  (please  note  that  not  all  eode  translations  have  been  provided  by  the  reporting  ageney): 

ENFORCEMENT  TYPE  (please  note  that  not  all  code  translations  have  been  provided  by  the  reporting  agency): 

DATE  OF  ENFORCEMENT  (blank  if  not  reported): 

SITE  HISTORY  (blank  if  not  reported): 

AC  TION  TYPE  (blank  if  not  reported):  ENFORCEMENT 
DATEI  (blank  if  not  reported):  2001-06-14  00:00:00 

ACTION  (blank  if  not  reported):  Closure/No  Further  .Action  Letter  - Riv  Co  Closure 

ACTION  TYPE  (blank  if  not  reported):  Other 
DATE  (blank  if  not  reported):  1950-01-01  00:00:00 
ACTION  (blank  if  not  reported):  Leak  Slopped 

ACTION  TY  PE  (blank  if  not  reported):  Other 
DATE  (blank  if  not  reported):  1950-01-01  00:00:00 
ACTION  (blank  if  not  reported):  Leak  Discovery 

ACTION  TYPE  (blank  if  not  reported):  Other 
DATE  (blank  if  not  reported):  1950-01-01  00:00:00 
ACTION  (blank  if  not  reported):  Leak  Reported 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


LUST 


SEARCH  ID:  29 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

CALTRANS  DESERT  CENTER 

REV: 

03/01/10 

ADDRESS: 

44740  RAGSDALE  ROAD 

IDI: 

T060659300 

DESERT  CENTER  CA  92239 

ID2: 

RIVERSIDE 

STATUS: 

COMPLETED  - CASE  CLOSED 

CONTACT: 

PHONE: 

RKl.KASK  DATA  FROM  THE  CALIFORNIA  STATE  WATER  RESOURCES  CONTROL  BOARD  LUSTIS  DATABASE 

Please  note  that  some  data  previously  provided  by  the  State  Water  Resourees  Control  Board  in  the  LUSTIS  database  is  not  currently  being  provided  by 
the  agency  in  the  most  recent  edition.  Incidents  that  occurred  after  the  year  2000  may  not  have  much  information.  Field  headers  with  blank  information 
following  after  should  he  interpreted  as  nnreported  by  the  agency. 

LEAD  AGENCY’:  RIVERSIDE  COUNTY  LOP 

REGIONAL  BOARD  CASE  NUMBER:  7T223V004 
LOCAL  AGENCY:  RIVERSIDE  COUNTY  LOP 

LOCAL  CASE  NUMBER:  20021S17S 
RESPONSIBLE  PARTY: 

ADDRESS  OK  RESPONSIBLE  PARLY: 

SITE  OPERATOR: 

WATER  SYSTEM: 

case:  TY'PE::  lust  cleanup  Site 

POTENTIAL  CON  I AMINANTS  OF  CONCERN:  Gasoline 
POTENTIAL  MEDIA  AFFECTED:  Soil 

LEAK  CAUSE: 

LEAK  SOURCE: 

HOW  LEAK  WAS  DISCOVERED: 

DATE  DISCOVERED  (blank  if  not  reported): 

HOW  LEAK  WAS  STOPPED: 

S LOP  DATE  (blank  if  not  reported): 

STATUS:  Completed  - Case  Closed 

STATUS  DATE:  2002-11-06 

ABATEMENT  MEITHOD  (please  note  that  not  all  code  translations  have  been  provided  by  the  reporting  agency): 

E:NE0RCE:ME:NT  type:  (please  note  that  not  all  code  translations  have  been  provided  by  the  reporting  agency): 

DATE  OF  ENFORCEMENT  (blank  if  not  reported): 

SITE  HIS  TORY  (blank  if  not  reported): 

ACTION  TYPE  (blank  if  not  reported):  ENFORCEMENT 
DATE  (blank  if  not  reported):  2002-09-IS  00:00:00 
AC  TION  (blank  if  not  reported):  Closnre/No  Further  Action  Letter 

ACTION  TYPE  (blank  if  not  reported):  ENFORCEMENT 
DATE  (blank  if  not  reported):  2002-11-06  00:00:00 

ACTION  (blank  if  not  reported):  Technical  Correspondence  /Assistance  / Other 

ACTION  TYPE  (blank  if  not  reported):  ENFORCEMENT 
DATE  (blank  if  not  reported):  2009-04-09  00:00:00 

ACTION  (blank  if  not  reported):  Closure/No  Further  Action  Letter  - Site  Closure 

ACTION  TY  PE  (blank  if  not  reported):  Other 
da  te:  (blank  if  not  reported):  1950-01-01  00:00:00 
ACTION  (blank  if  not  reported):  Leak  Slopped 

ACTION  TYPK  (blank  if  not  reported):  Other 
DATE  (blank  if  not  reported):  }95()-0l-0}  00:00:00 
ACTION  (blank  if  not  reported):  Leak  Discovery 

ACTION  TYPE  (blank  if  not  reported):  Other 
DATE  (blank  if  not  reported):  1950-01-01  00:00:00 
ACTION  (blank  if  not  reported):  Leak  Reported 

- Continued  on  next  page  - 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


LUST 


SEARCH  ID:  29 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

CALTRANS  DESERT  CENTER 

REV: 

03/01/10 

ADDRESS: 

44740  RAGSDALE  ROAD 

IDI: 

T060659306 

DESERT  CENTER  CA  92230 

ID2: 

RIVERSIDE 

SIATCS: 

COMPLETED  - CASE  CLOSED 

CONTACT: 

PHONE: 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


UST 


SEARCH  ID:  28 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

TEXACO  DESERT  CENTER 

REV: 

01/01/94 

ADDRESS: 

2y560  RAGSDALE 

IDI: 

T1S1D-STATE3673I 

DESERT  CENTER  CA  92239 

ID2: 

Riverside 

STATUS: 

ACTIVE 

COMACT: 

PHONE: 

IIS  I HISTORICAL  DATA 

'I'his  site  was  listed  in  the  RDS  Zip  Code  List  as  a LIST  site.  The  Office  of  Hazardous  Data  Management  produced  the  FIDS  list.  The  FIDS  list  is  an  index 
of  names  and  locations  of  sites  recorded  in  various  California  State  environmental  agency  databases.  It  is  sorted  by  zip  code  and  as  an  index,  details 
regarding  the  sites  were  never  included. 

The  US'I'  information  included  in  FIDS  as  provided  by  the  Office  of  Hazardous  Data  Management  was  originally  collected  from  the  SWEEPS  database. 
The  SWEEPS  database  recorded  Underground  Storage  Tanks  and  was  maintained  by  the  State  Water  Resources  Control  Board  (SWRCB).  I'hat  agency  no 
longer  maintains  the  SWEEPS  database  and  last  updated  it  in  1 994.  The  last  release  of  that  1994  database  was  in  1 997. 

Oversight  of  Underground  Storage  Tanks  within  California  is  now  conducted  by  Certified  Unified  Program  Agencies  referred  to  as  CUPA  s.  There  are 
approximately  102  CUPA  s and  Local  Oversight  Programs  (LOP  s)  in  the  Slate  of  California.  Most  are  city  or  county  government  agencies.  As  of  1998.  all 
sites  or  facilities  with  underground  storage  tanks  were  required  by  Federal  mandate  to  obtain  certification  by  designated  UST  oversight  agencies  (in  this 
case.  CUPA  s)  that  the  UST/s  at  their  location  were  upgraded  or  removed  in  adherence  with  the  1 998  RCRA  standards. 

Information  from  the  FIDS/SWI:EPS  lists  were  included  in  this  report  search  to  help  identify  where  underground  storage  tanks  may  have  existed  that  were 
not  recorded  in  CUPA  databases  or  lists  collected  by  us.  This  may  occur  if  a tank  was  removed  prior  to  development  of  recent  CUPA  UST  lists  or  never 
registered  with  a CUPA. 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


UST 


SEARCH  ID:  27 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

MWD/JULIAN  HINDS  PUMPING  PLANT 

REV: 

01/01/94 

ADDRESS: 

0 DESERT  CENTER 

IDI: 

T1S1D-STATE.76856 

DESERT  CENTER  CA  922,79 

ID2: 

Riverside 

STATUS: 

ACTIVE 

CONTACT: 

PHONE: 

1ST  HISTORIC  AL  DATA 

This  site  was  listed  in  the  FIDS  Zip  Code  List  as  a UST  site.  The  Offtce  of  Flazardous  Data  Management  produced  the  FIDS  list.  The  FIDS  list  is  an  index 
of  names  and  locations  of  sites  recorded  in  various  California  State  environmental  agency  databases.  It  is  sorted  by  zip  code  and  as  an  index,  details 
regarding  the  sites  were  never  included. 

The  UST  information  included  in  FIDS  as  provided  by  the  Office  of  Flazardous  Data  Management  was  originally  collected  from  the  SWEEPS  database. 
The  SWEEPS  database  recorded  Underground  Storage  Tanks  and  was  maintained  by  the  State  Water  Resources  Control  Board  (SWRCB).  That  agency  no 
longer  maintains  the  SWEEPS  database  and  last  updated  it  in  1994.  The  last  release  of  that  1994  database  was  in  1997. 

Oversight  of  Underground  Storage  Tanks  within  California  is  now  conducted  by  Certified  Unified  Program  Agencies  referred  to  as  CUPA  s.  There  are 
approximately  102  CUPA  s and  Local  Oversight  Programs  (LOP  s)  in  the  State  of  California.  Most  are  city  or  county  government  agencies.  As  of  1998.  all 
sites  or  facilities  with  underground  storage  tanks  were  required  by  Federal  mandate  to  obtain  certification  by  designated  UST  oversight  agencies  (in  this 
case.  CUPA  s)  that  the  UST/s  at  their  location  were  upgraded  or  removed  in  adherence  with  the  1 998  RCRA  standards. 

Information  from  the  FIDS/SWEEPS  lists  were  included  in  this  report  search  to  help  identify  where  underground  storage  tanks  may  have  existed  that  were 
not  recorded  in  CUPA  databases  or  lists  collected  by  us.  This  may  occur  if  a tank  was  removed  prior  to  development  of  recent  CUPA  UST  lists  or  never 
registered  with  a CUPA. 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


UST 


SEARCH  ID:  26  DIST/DIR:  NON  GC  IMAP  ID: 


NAME:  MWD/EAGLE  MOUNTAIN  PUMPING  PET 

ADDRESS:  0 DESERT  CENTER 

DESERT  CENTER  CA  9223P 
Riverside 

CONTACT: 


REV:  01/01/94 

IDI:  TISID-STATE36X55 

ID2: 

STA'IUS:  ACTIVE 

PHONE: 


US  I HIS  TORICAI.  DA  I A 

This  site  was  listed  in  the  T'lDS  Zip  Code  List  as  a UST  site.  The  Office  of  Hazardous  Data  Management  produced  the  FIDS  list.  The  FIDS  list  is  an  index 
of  names  and  locations  of  sites  recorded  in  various  California  Slate  environmental  agency  databases.  It  is  sorted  by  zip  code  and  as  an  index,  details 
regarding  the  sites  were  never  included. 

The  UST  information  included  in  FIDS  as  provided  by  the  Office  of  Hazardous  Data  Management  was  originally  collected  from  the  SWEEPS  database. 
The  SWEEPS  database  recorded  Underground  Storage  Tanks  and  was  maintained  by  the  State  Water  Resources  Control  Board  (SWRCB).  That  agency  no 
longer  maintains  the  SWEEPS  database  and  last  updated  it  in  1994.  The  last  release  of  that  1994  database  was  in  1 997. 

Oversight  of  Underground  Storage  Tanks  within  California  is  now  conducted  by  Certified  Unified  Program  Agencies  referred  to  as  CUPA  s.  There  are 
approximately  102  CUPA  s and  Local  Oversight  Programs  (LOP  s)  in  the  State  of  California.  Most  are  city  or  county  government  agencies.  As  of  1998,  all 
sites  or  facilities  with  underground  storage  tanks  were  required  by  Federal  mandate  to  obtain  certification  by  designated  UST  oversight  agencies  ( in  this 
case,  CUPA  s)  that  the  UST/s  at  their  location  were  upgraded  or  removed  in  adherence  with  the  1 998  RCRA  standards. 

Infonnation  from  the  ITDS/SWEEPS  lists  were  included  in  this  report  search  to  help  identify  where  underground  storage  tanks  may  have  existed  that  were 
not  recorded  in  CUPA  databases  or  lists  collected  by  us.  This  may  occur  if  a tank  was  removed  prior  to  development  of  recent  CUPA  UST  lists  or  never 
registered  with  a CUPA. 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGI  IT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSE2 


PERMITS 


SEARCH  ID:  15  DIST/DIR:  NON  GC  MAP  ID: 


NAME:  RIVERSIDE  COUNTY  WASTE  MANAGEMENT  DEPT 

ADDRESS;  1 7-991  KAISER  RD 

DESERT  CENTER  CA  92239 
RIVERSIDE 

CONTACT: 


RE\':  02/19/10 

IDI:  CAHI 1 1000848 

ID2; 

S'lATlIS:  ACTIVE 

PHONE: 


THE  CAUEORNIA  DEPARTMENT  OF  I OXIC  SUBSTANCES  CONTROL  HA/.ARDOl  S VV  ASTE  MANIFEST  INVEN  lORY  (HWMI) 
SITE  INEORMATION  FROM  THE  CA  EPA  AND  DTSC  HAZARDOUS  WASTE  TRACKING  SYSTEM  IHWTS)  : 

Date  Record  was  Created;  1/25/2000 

Inactivity  Date: 


Facility  Mail  Name: 
Facility  Mailing  Address: 
Owner  Name; 

Owner  Address: 

Contact  Name; 

Contact  Address; 

Contact  Phone: 


1995  MARKETS!.  RIVERSIDE.  CA  92501-1770 

RIVERSIDE  COUNTY  WASTE  MGMT 

1995  MARKETS!  RIVERSIDE.  CA  92501-1770 

SUNG  KEY  MA-PL.4NNER  III 

1995  MARKERS!  RIVERSIDE.  CA  92501-1770 

90995543S6 


HWMI  WAS  I E lY  PE  AND  TONNAGE  INFORMATION  BY  YEAR  1993-1999: 
1999  Waste  Type: 

1999  Total  Tonnage: 

1998  W aste  Type: 

1998  Total  Tonnage: 

1997  W aste  Type: 

1997  Total  Tonnage: 

1996  W aste  Type: 

1996  Total  Tonnage: 

1995  Waste  Type: 

1995  Total  Tonnage: 

1994  Waste  Type: 

1994  Total  Tonnage: 

1 993  W astc  Type: 

1993  Total  Tonnage; 

HW  Ml  WASTE  TYPE  AND  TONNAGE  INEORMATION  B\  YEAR  2000-2008: 


2008  Waste  Type: 

Household  w aste 

2008  Total  1 onnage: 

0.00551 

2007  W aste  Type: 

Household  waste 

2007  Total  Tonnage: 

0.2465 

2006  Waste  Type: 

Unspecified  oil-containing  waste 

2006  Total  Tonnage: 
2005  Waste  Type: 

0.22 

2005  Total  1 onnage: 
2004  Waste  Type: 
2004  Total  I'onnage: 
2003  Waste  1 ype: 
2003  Total  1 onnage: 
2002  Waste  Type: 
2002  Total  1 onnage: 
2001  Waste  Type: 
2001  Total  Tonnage: 
2000  Waste  Type: 
2000  Total  Tonnage: 

0.22 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


UST 

SEARCH  ID:  24 

DIST/DIR:  NON  GC  MAP  ID; 

NAME:  IRON  MOUNTAIN  PUMPING  STN 

REV:  04/03/2002 

ADDRESS:  6001  IRON  MTN  PUMPING  PLANT  RU 

IDl:  SANBERDOX60I246X 

IRON  MOUN  TAIN  CA  92279 

11)2: 

SAN  BERNARDINO 

STATUS: 

CONTACT:  MHTROPOLTTAN  WATER  DIST 

PHONE:  3924548 

SAN  BERNARDINO  COUNTY  TANKS  LIST  INKORMA HON 

According  to  the  San  Bernardino  County  Eire  Dept,  the  following  information  is  eurrent  as  of  02/1 1/04 

Number  of  Tunks: 

.? 

Permit  Category: 

UST  OWNERSHIP/OPERATING  PERMIT  (PER  UST) 

Permit  Number: 

PTOO 1/330 

Description: 

UST  Ownership/Operatin^  Permit  (per  UST) 

Status: 

ACTIVE 

Expiration  Date: 

7/31/2004 

Owner  Name: 

METROPOLITAN  WATER  DIST 

Owner  Phone  Number: 

2/75507 

Owner  Address: 

PO  BOX  54153  LOS  ANGELES.  CA  90054 

SAN  BERN  ARDINO  COIJN  lA  TANKS  LIST  INEORMA  ITON 

Aecording  to  the  San  Bernardino  County  Eire  Dept,  the  following  information  is  current  as  of  02/1 1/04 

Number  of  Tanks: 

.? 

Permit  Category: 

UST  OWNERSIIIP/OPER.iTING  PERMIT  (PER  UST) 

Permit  Number: 

PT00II33I 

Description: 

UST  Ownership/Operating  Permit  (per  UST) 

Status: 

ACTIVE 

Expiration  Date: 

7/31/2004 

Owner  Name: 

METROPOLITAN  WATER  DIST 

Owner  Phone  Number: 

2175507 

Owner  Address: 

P O BOX  54153  LOS  ANGELES.  CA  90054 

SAN  BERN  ARDINO  COUN  I V TANKS  LIST  INFORMATION 

Aecording  to  the  San  Bernardino  County  Eire  Dept,  the  following  information  is  eurrent  as  of  02/1 1/04 

Number  of  Tanks: 

3 

Permit  Category: 

UST  OWNERSIIIP/OPERA  TING  PERMIT  (PER  UST) 

Permit  Number: 

PTOO  1 1332 

Description: 

UST  Ownership/Operating  Permit  (per  UST) 

Status: 

ACTIVE 

Expiration  Date: 

7/31/2004 

Owner  Name: 

METROPOLITAN  WATER  DIST 

Owner  Phone  Number: 

2175507 

Owner  Address: 

P O BOX  54153  LOS  ANGELES.  CA  90054 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


OTHER 


SEARCH  ID:  16 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAME: 

DESERT  CENTER  LANDFILL 

REV: 

09/06/05 

ADDRESS: 

1799!  KAISER  RD 

IDI: 

RICOGEN  856 

DESERT  CEN1  ER  CA  92239 

11)2: 

RIVERSIDE 

SIAIUS: 

NOT  REPORTED 

COMACI; 

PHONE: 

RIVERSIDE  COUNTY  DEPARTMENT  OF  ENVIRONMENTAL  HEALTH  HAZARPOUS  WASTE  GENERATORS  LIST: 

Please  Note:  The  responsible  agency  does  not  provide  details  for  these  records.  For  further  information  on  a site  or  to  schedule  a file  review,  please 
contact  the  Riverside  County  Environmental  Health  Department  at  the  following  phone  number:  (951)  35H-5055 


UST 

SEARCH  ID:  22 

DIST/DIR:  NON  GC 

MAP  ID: 

NAME:  EXXON  CHLCKWALLA 

RE\  : 

04/06/2001 

ADDRESS:  27725  DESERT  CENTER.RICE  ROAD 

IDI: 

RIVERS1DECO844I0 

DESERT  CENTER  CA  92239 

ID2: 

RIVERSIDE 

STATUS: 

CONTACT: 

PHONE: 

DETAILS  NOT  AVAILABLE 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


UST 


SEARCH  ID:  21 

DIST/DIR: 

NON  GC 

MAP  ID: 

NAMK: 

UXXON  CHUCKWALLA 

RKV: 

01/01/94 

ADDRKSS: 

27725  RICH 

11)1: 

T1SID-STATH36735 

DKSHRT  CENTHR  CA  92239 

11)2: 

Riverside 

STATUS: 

ACTIVE 

CONTACT: 

PHONK: 

l S I HIS  rORIC  AL.  DA  I A 

'Phis  site  was  listed  in  the  FIDS  Zip  Code  List  as  a UST  site.  The  Office  of  Hazardous  Data  Management  produced  the  FIDS  list.  ’I'he  FIDS  list  is  an  index 
of  names  and  locations  of  sites  recorded  in  various  California  Slate  environmental  agency  databases.  It  is  sorted  by  zip  code  and  as  an  index,  details 
regarding  the  sites  were  never  included. 

■J’he  UST  information  included  in  FIDS  as  provided  by  the  Office  of  Hazardous  Data  Management  was  originally  collected  from  the  SWEEPS  database. 
The  SWEEPS  database  recorded  Underground  Storage  'fanks  and  was  maintained  by  the  State  Water  Resources  (’ontrol  Board  (SWRCB).  That  agency  no 
longer  maintains  the  SWEEPS  database  and  last  updated  it  in  1 994.  The  last  release  of  that  1 994  database  was  in  1 997. 

Oversight  of  Underground  Storage  Tanks  within  California  is  now  conducted  by  Certified  Unified  Program  Agencies  referred  to  as  CUPA  s.  There  are 
approximately  102  CUPA  s and  Local  Oversight  Programs  (LOP  s)  in  the  Stale  of  California.  Most  are  city  or  county  government  agencies.  As  of  1998,  ail 
sites  or  facilities  with  underground  storage  tanks  were  required  by  Federal  mandate  to  obtain  certification  by  designated  UST  oversight  agencies  (in  this 
case,  CUPA  s)  that  the  UST/s  at  their  location  were  upgraded  or  removed  in  adherence  with  the  1 998  RCRA  standards. 

Information  from  the  FIDS/SWEEPS  lists  were  included  in  this  report  search  to  help  identity  where  underground  storage  tanks  may  have  existed  that  were 
not  recorded  in  CUPA  databases  or  lists  collected  by  us.  This  may  cKcur  if  a tank  was  removed  prior  to  development  of  recent  CUPA  UST  lists  or  never 
registered  with  a CUPA. 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property!  DESERT  SUNLIGHT  2 

' ’ DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


UST 


SEARCH  ID:  20 

DIST/DIR: 

NON  GC 

MAP  ID 

NAME: 

EAGLE  MOUNTAIN  PUMPING  PLANT 

RE\  : 

05/30/01 

ADDRESS: 

PO  BOX  107 

IDI: 

AST764 

DESERT  CENTER  CA 

ID2: 

RIVERSIDE 

STATUS: 

AST  SWRCB  REG.7 

CONTACT: 

PHONE: 

Region:  7 

Company  Name:  MWD  OF  SOUTHERN  CALIFORNIA 

Company  Name  2:  ATTN:  NAN  M.  PATERSON 


UST 


SEARCH  ID:  19  DIST/DIR:  NON  GC 


MAP  ID: 


NAME:  DESERT  CENTER  SCHOOL  DIST 

ADDRESS:  1434  KAISER  RD 

DESERT  CENTER  CA  92239 
RIVERSIDE 

CONTACT: 


REV:  04/06/2001 

IDl:  RIVERSIDEC082935 

1 1)2: 

STATUS: 

PHONE: 


DETAILS  NOT  AVAILABLE 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGI  IT  2 

DESERT  CENTER  CA  92239 


JOB:  PDSSF2 


OTHER 


SEARCH  ID:  18  DIST/DIR: 

NON  GC 

MAP  ID 

NAME: 

SOUTHERN  CALIFORNIA  GAS  COMPANY 

REV: 

09/06/05 

ADDRESS: 

1-10  RICE  RD 

IDl: 

RICOGEN  858 

DESERT  CENTER  CA  92239 

ID2: 

RIVERSIDE 

.STATUS: 

NOT'  REPORTED 

CON  I ACl : 

PHONE: 

RIVKRSIDE  COUNTY  DEPARTMENT  OF  ENVIRONIMENTAL  HEALTH  HAZARDOUS  WASTE  GENERATORS  UST: 

Please  Note:  The  responsihle  a^eiuy  does  not  provide  details  for  these  records.  For  Jitrther  information  on  a site  or  to  .schedule  a file  review,  please 
contact  the  Riverside  County  Environmental  Health  Department  at  the  following  phone  number:  (V5U  35R-5055 


TRIBALLAND 


SEARCH  ID:  31 


DIST/DIR:  NON  GC 


MAP  ID: 


NAME: 

ADDRESS: 


CONTACT: 


BUREAU  OF  INDIAN  AFFAIRS  CONTACT  INFORMATION 

UNKNOWN 

CA  92239 

RIVERSIDE 


REV: 

IDl: 

ID2: 

STATUS: 

PHONE: 


01/15/08 

BIA-92239 


BUREAU  OE  INDIAN  AEEAIRS  CONTACT  INFORMATION 


OFFICE: 

COMACT: 


Pacific  Regional  Office 

CLAY  GREGORY.REGIONAL  DIRECTOR 


ADDRESS: 


PHONE: 

FAX: 


2800  Cottage  Way 
Sacramcnlo  CA  95825 
Phone:  916-978-6000 
Fax:  9 1 6-978-6099 


The  Native  American  Consultation  Database  (NACD)  is  a tool  for  identitying  consultation  contacts  for  Indian  tribes,  Alaska  Naiive  villages  and 
corporations,  and  Native  Hawaiian  organizations.  The  database  is  not  a comprehensive  source  of  information,  but  it  docs  provide  a starting  point  for  the 
consultation  process  by  identifying  tribal  leaders  and  NAGPRA  contacts.  This  database  can  be  accessed  online  at  the  following  web  address 
http://home.nps.gov/nacd/ 
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Environmental  FirstSearch 
Site  Detail  Report 


Target  Property:  DESERT  SUNLIGHT  2 JOB:  PDSSF2 

DESERT  CENTER  CA  92239 


UST 

SEARCH  ID:  25 

DIST/DIR:  NON  GC 

MAP  ID: 

NAME:  MWD/EAGLE  MOUNTAIN  PUMPING 

REV: 

06/14/2000 

ADDRESS:  EAGLE  MOUNTAIN  RD 

IDI: 

RIVERSIDECO83406 

DESER  T CENTER  CA  92239 

11)2: 

RIVERSIDE 

STATUS: 

CONTACT: 

PHONE: 

Kl\  EKSIDE  COIJMA  TANKS  LIST  INFORMATION 

Number  of  Tanks: 

2 
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Environmental  FirstSearch  Descriptions 


NPL:  EPA  NATIONAL  PRIORITY  LIST  - The  National  Priorities  List  is  a list  of  the  worst  hazardous  waste 
sites  that  have  been  identified  by  Superfund.  Sites  are  only  put  on  the  list  after  they  have  been  scored  using  the 
Hazard  Ranking  System  (HRS),  and  have  been  subjected  to  public  comment.  Any  site  on  the  NPL  is  eligible  for 
cleanup  using  Superfund  Trust  money. 

A Superfund  site  is  any  land  in  the  United  States  that  has  been  contaminated  by  hazardous  waste  and  identified 
by  the  Environmental  Protection  Agency  (EPA)  as  a candidate  for  cleanup  because  it  poses  a risk  to  human 
health  and/or  the  environment. 

FINAL  - Currently  on  the  Final  NPL 
PROPOSED  - Proposed  for  NPL 

NPL  DELISTED:  EPA  NATIONAL  PRIORITY  LIST  Subset  - Database  of  delisted  NPL  sites.  The 

National  Oil  and  Hazardous  Substances  Pollution  Contingency  Plan  (NCP)  establishes  the  criteria  that  the  EPA 
uses  to  delete  sites  from  the  NPL.  In  accordance  with  40  CFR  300.425. (e),  sites  may  be  deleted  from  the  NPL 
where  no  further  response  is  appropriate. 

DELISTED  - Deleted  from  the  Final  NPL 

CERCLIS:  EPA  COMPREHENSIVE  ENVIRONMENTAL  RESPONSE  COMPENSATION  AND 

LIABILITY  INFORMATION  SYSTEM  (CERCEIS)-  CERCEIS  is  a database  of  potential  and  confirmed 
hazardous  waste  sites  at  which  the  EPA  Superfiind  program  has  some  involvement.  It  contains  sites  that  are 
either  proposed  to  be  or  are  on  the  National  Priorities  List  (NPL)  as  well  as  sites  that  are  in  the  screening  and 
assessment  phase  for  possible  inclusion  on  the  NPL. 

PART  OF  NPL-  Site  is  part  of  NPL  site 
DELETED  - Deleted  from  the  Final  NPL 
FINAL  - Currently  on  the  Final  NPL 
NOT  PROPOSED  - Not  on  the  NPL 
NOT  VALID  - Not  Valid  Site  or  Incident 
PROPOSED  - Proposed  for  NPL 
REMOVED  - Removed  from  Proposed  NPL 
SCAN  PLAN  - Pre-proposal  Site 
WITHDRAWN  - Withdrawn 

NFRAP:  EPA  COMPREHENSIVE  ENVIRONMENTAL  RESPONSE  COMPENSATION  AND 

LIABILITY  INFORMATION  SYSTEM  ARCHIVED  SITES  - database  of  Archive  designated  CERCLA  sites 
that,  to  the  best  of  EPA's  knowledge,  assessment  has  been  completed  and  has  detemained  no  further  steps  will  be 
taken  to  list  this  site  on  the  National  Priorities  List  (NPL).  This  decision  does  not  necessarily  mean  that  there  is 
no  hazard  associated  with  a given  site;  it  only  means  that,  based  upon  available  information,  the  location  is  not 
judged  to  be  a potential  NPL  site. 

NFRAP  - No  Further  Remedial  Action  Plan 

P - Site  is  part  of  NPL  site 

D - Deleted  from  the  Final  NPL 

F - Currently  on  the  Final  NPL 

N - Not  on  the  NPL 

O - Not  Valid  Site  or  Incident 

P - Proposed  for  NPL 

R - Removed  from  Proposed  NPL 

S - Pre-proposal  Site 

W — Withdrawn 

RCRA  COR  ACT:  EPA  RESOURCE  CONSERVATION  AND  RECOVERY  INFORMATION  SYSTEM 
SITES  - Database  of  hazardous  waste  information  contained  in  the  Resource  Conservation  and  Recovery  Act 
Information  (RCRAInfo),  a national  program  management  and  inventory  system  about  hazardous  waste 
handlers.  In  general,  all  generators,  transporters,  treaters,  storers,  and  disposers  of  hazardous  waste  are  required 
to  provide  information  about  their  activities  to  state  environmental  agencies.  These  agencies,  in  turn  pass  on  the 
information  to  regional  and  national  EPA  offices.  This  regulation  is  governed  by  the  Resource  Conservation  and 
Recovery  Act  (RCRA),  as  amended  by  the  Hazardous  and  Solid  Waste  Amendments  of  1984. 

RCRAInfo  facilities  that  have  reported  violations  and  subject  to  corrective  actions. 


RCRA  TSD:  EPA  RESOURCE  CONSERVATION  AND  RECOVERY  INFORMATION  SYSTEM 


TREATMENT,  STORAGE,  and  DISPOSAL  FACILITIES.  - Database  of  hazardous  waste  information 
contained  in  the  Resource  Conservation  and  Recovery  Act  Information  (RCRAInfo),  a national  program 
management  and  inventory  system  about  hazardous  waste  handlers.  In  general,  all  generators,  transporters, 
treaters,  storers,  and  disposers  of  hazardous  waste  are  required  to  provide  information  about  their  activities  to 
state  environmental  agencies.  These  agencies,  in  turn  pass  on  the  information  to  regional  and  national  EPA 
offices.  This  regulation  is  governed  by  the  Resource  Conservation  and  Recovery  Act  (RCRA),  as  amended  by 
the  Hazardous  and  Solid  Waste  Amendments  of  1984. 

Facilities  that  treat,  store,  dispose,  or  incinerate  hazardous  waste. 

RCRA  GEN:  EPA  RESOURCE  CONSERVATION  AND  RECOVERY  INFORMATION  SYSTEM 

GENERATORS  - Database  of  hazardous  waste  information  contained  in  the  Resource  Conservation  and 
Recovery  Act  Information  (RCRAInfo),  a national  program  management  and  inventory  system  about  hazardous 
waste  handlers.  In  general,  all  generators,  transporters,  treaters,  storers,  and  disposers  of  hazardous  waste  are 
required  to  provide  information  about  their  activities  to  state  environmental  agencies.  These  agencies,  in  turn 
pass  on  the  infomiation  to  regional  and  national  EPA  offices.  This  regulation  is  governed  by  the  Resource 
Conservation  and  Recovery  Act  (RCRA),  as  amended  by  the  Hazardous  and  Solid  Waste  Amendments  of  1984. 
Facilities  that  generate  or  transport  hazardous  waste  or  meet  other  RCRA  requirements. 

LGN  - Large  Quantity  Generators 
SGN  - Small  Quantity  Generators 
VGN  - Conditionally  Exempt  Generator. 

Included  are  RAATS  (RCRA  Administrative  Action  Tracking  System)  and  CMEL  (Compliance  Monitoring  & 
Enforcement  List)  facilities. 

RCRA  NLR:  EPA  RESOURCE  CONSERVATION  AND  RECOVERY  INFORMATION  SYSTEM  SITES 
- Database  of  hazardous  waste  information  contained  in  the  Resource  Conservation  and  Recovery  Act 
Information  (RCRAInfo),  a national  program  management  and  inventory  system  about  hazardous  waste 
handlers.  In  general,  all  generators,  transporters,  treaters,  storers,  and  disposers  of  hazardous  waste  are  required 
to  provide  information  about  their  activities  to  state  environmental  agencies.  These  agencies,  in  turn  pass  on  the 
infomiation  to  regional  and  national  EPA  offices.  This  regulation  is  governed  by  the  Resource  Conservation  and 
Recovery  Act  (RCRA),  as  amended  by  the  Hazardous  and  Solid  Waste  Amendments  of  1984. 

Facilities  not  currently  classified  by  the  EPA  but  are  still  included  in  the  RCRAInfo  database.  Reasons  for  non 
classification: 

Failure  to  report  in  a timely  matter. 

No  longer  in  business. 

No  longer  in  business  at  the  listed  address. 

No  longer  generating  hazardous  waste  materials  in  quantities  which  require  reporting. 

Federal  1C  / EC:  EPA  BROWNFIELD  MANAGEMENT  SYSTEM  (BMS)  - database  designed  to  assist 

EPA  in  collecting,  tracking,  and  updating  infomiation,  as  well  as  reporting  on  the  major  activities  and 
accomplishments  of  the  various  Brownfield  grant  Programs. 

FEDERAL  ENGINEERING  AND  INSTITUTIONAL  CONTROLS-  Superfund  sites  that  have  either  an 
engineering  or  an  institutional  control.  The  data  includes  the  control  and  the  media  contaminated. 

ERNS:  EPA/NRC  EMERGENCY  RESPONSE  NOTIFICATION  SYSTEM  (ERNS)  - Database  of  incidents 
reported  to  the  National  Response  Center.  These  incidents  include  chemical  spills,  accidents  involving 
chemicals  (such  as  fires  or  explosions),  oil  spills,  transportation  accidents  that  involve  oil  or  chemicals,  releases 
of  radioactive  materials,  sightings  of  oil  sheens  on  bodies  of  water,  terrorist  incidents  involving  chemicals, 
incidents  where  illegally  dumped  chemicals  have  been  found,  and  drills  intended  to  prepare  responders  to  handle 
these  kinds  of  incidents.  Data  since  January  2001  has  been  received  from  the  National  Response  System 
database  as  the  EPA  no  longer  maintains  this  data. 

Tribal  Lands:  DOI/BIA  INDIAN  LANDS  OF  TI  IE  UNITED  STATES  - Database  of  areas  with  boundaries 
established  by  treaty,  statute,  and  (or)  executive  or  court  order,  recognized  by  the  Federal  Government  as 
territory  in  which  American  Indian  tribes  have  primary  governmental  authority.  The  Indian  Lands  of  the  United 
States  map  layer  shows  areas  of  640  acres  or  more,  administered  by  the  Bureau  of  Indian  Affairs.  Included  are 
Federally-administered  lands  within  a reservation  which  may  or  may  not  be  considered  part  of  the  reservation. 

Statc/Tribal  Sites:  CA  EPA  SMBRPD  / CAL  SITES-  The  California  Department  of  Toxic  Substances 

Control  (DTSC)  has  developed  an  electronic  database  system  with  information  about  sites  that  are  known  to  be 
contaminated  with  hazardous  substances  as  well  as  information  on  uncharacterized  properties  where  further 
studies  may  reveal  problems.  The  Site  Mitigation  and  Brownfields  Reuse  Program  Database  (SMBRPD),  also 
known  as  CalSites.  is  used  primarily  by  DTSC’s  staff  as  an  informational  tool  to  evaluate  and  track  activities  at 


properties  that  may  have  been  affected  by  the  release  of  hazardous  substances. 

The  SMBRPD  displays  information  in  six  categories.  The  categories  are: 

1.  CalSites  Properties  (CS) 

2.  School  Property  Evaluation  Program  Properties  (SCll) 

3.  Voluntary  Cleanup  Program  Properties  ( VCP) 

4.  Unconfirmed  Properties  Needing  Further  Evaluation  (RFE) 

Please  Note:  FirstSearch  Reports  list  the  above  sites  as  DB  Type  (STATE). 

5.  Unconfirmed  Properties  Referred  to  Another  Local  or  State  Agency  (REF) 

6.  Properties  where  a No  Further  Action  Detemiination  has  been  made  (NFA) 

Please  Note:  FirstSearch  Reports  list  the  above  sites  as  DB  Type  (OTHER). 

Each  Category  contains  information  on  properties  based  upon  the  type  of  work  taking  place  at  the  site.  For 
example,  the  CalSites  databa.se  is  now  one  of  the  six  categories  within  SMPBRD  and  contains  only  confimied 
sites  considered  as  posing  the  greatest  threat  to  the  public  and/or  the  potential  public  school  sites  will  be  found 
within  the  School  Property  Evaluation  Program,  and  those  properties  undergoing  voluntary  investigation  and/or 
cleanup  are  in  the  Voluntary  Cleanup  Program. 

CORTESE  LIST-Pursuant  to  Government  Code  Section  65962.5,  the  Hazardous  Waste  and  Substances  Sites 
List  has  been  compiled  by  Cal/EPA,  Hazardous  Materials  Data  Management  Program.  The  CAL  EPA  Dept,  of 
Toxic  Substances  Control  compiles  information  from  subsets  of  the  following  databases  to  make  up  the 
CORTESE  list: 

1 . The  Dept,  of  Toxic  Substances  Control;  contaminated  or  potentially  contaminated  hazardous  waste  sites  listed 
in  the  CAL  Sites  database.  Formerly  known  as  ASPIS  are  included  (CALSITES  formerly  known  as  ASPIS). 

2.  The  California  State  Water  Resources  Control  Board;  listing  of  Leaking  Underground  Storage  Tanks  are 
included  (LTANK) 

3.  The  California  Integrated  Waste  Management  Board;  Sanitary  Landfills  which  have  evidence  of  groundwater 
contamination  or  known  migration  of  hazardous  materials  (fomierly  WB-LF,  now  AB  3750). 

Note:  Track  Info  Services  collects  each  of  the  above  data  sets  individually  and  lists  them  separately  in  the 
following  First  Search  categories  in  order  to  provide  more  current  and  comprehensive  information:  CALSITES: 
SPL,  LTANK:  LUST,  WB-LF:  SWL 

State  Spills  90:  CA  EPA  SLIC  REGIONS  I - 9-  The  California  Regional  Water  Quality  Control  Boards 

maintain  report  of  sites  that  have  records  of  spills,  leaks,  investigation,  and  cleanups. 

Statc/Tribal  SWL:  CA  IWMB/SWRCB/COUNTY  SWIS  SOLID  WASTE  INFORMATION  SYSTEM-The 
California  Integrated  Waste  Management  Board  maintains  a database  on  solid  waste  facilities,  operations,  and 
disposal  sites  throughout  the  state  of  California.  The  types  of  facilities  found  in  this  database  include  landfdls, 
transfer  stations,  material  recovery  facilities,  composting  sites,  transformation  facilities,  waste  tire  sites,  and 
closed  di.sposal  sites.  For  more  information  on  individual  sites  call  the  number  listed  in  the  source  field.. 

Please  Note:  This  database  contains  poor  site  location  information  for  many  sites  in  the  First  Search  reports; 
therefore,  it  may  not  be  possible  to  locate  or  plot  some  sites  in  First  Search  reports. 

WMUDS-The  State  Water  Resources  Control  Board  maintained  the  Waste  Management  Unit  Database  System 
(WMUDS).  It  is  no  longer  updated.  It  tracked  management  units  for  several  regulatory  programs  related  to 
waste  management  and  its  potential  impact  on  groundwater.  Two  of  these  programs  (SWAT  & TPCA)  are  no 
longer  on-going  regulatory  programs  as  described  below.  Chapter  15  (SC 1 5)  is  still  an  on-going  regulatory 
program  and  infomiation  is  updated  periodically  but  not  to  the  WMUDS  database.  The  WMUDS  System 
contains  information  from  the  following  agency  databases:  Facility,  Waste  Management  Unit  (WMU),  Waste 
Discharger  System  (WDS),  SWAT,  Chapter  15,  TPCA,  RCRA,  Inspections,  Violations,  and  Enforcement's. 

Note:  This  database  contains  poor  site  location  information  for  many  sites  in  the  First  Search  reports;  therefore, 
it  may  not  be  possible  to  locate  or  plot  some  sites  in  First  Search  reports. 

ORANGE  COUNTY  LANDFILLS  LIST-  A list  maintained  by  the  Orange  County  Health  Department. 

State/Tribal  LUST:  CA  SfVRCB/COUNTY  LUSTIS-  The  State  Water  Resources  Control  Board  maintains  a 
database  of  sites  with  confirmed  or  unconfirmed  leaking  underground  storage  tanks.  Information  for  this 
database  is  collected  from  the  states  regional  boards  quarterly  and  integrated  with  this  database. 

SAN  DIEGO  COUNTY  LEAKING  TANKS-  The  San  Diego  County  Department  of  Environmental  Health 
maintains  a database  of  sites  with  confirmed  or  unconfirmed  leaking  underground  storage  tanks  within  its 
HE  1 7/58  database.  For  more  infomiation  on  a specific  file  call  the  HazMat  Duty  Specialist  at  phone  number 
listed  in  the  source  infomiation  field. 

Statc/Tribal  UST/AST:  CA  EPA/COUNTY/CITY  ABOVEGROUND  STORAGE  TANKS  LISTING-The 

Above  Ground  Petroleum  Storage  Act  became  State  Law  effective  January  I,  1990.  In  general,  the  law  requires 
owners  or  operators  of  AST's  with  petroleum  products  to  file  a storage  statement  and  pay  a fee  by  July  1,  1990 
and  every  two  years  thereafter,  take  specific  action  to  prevent  spills,  and  in  certain  instances  implement  a 


groundwater  monitoring  program.  This  law  does  not  apply  to  that  portion  of  a tank  facility  associated  with  the 
production  oil  and  regulated  by  the  State  Division  of  Oil  and  Gas  of  the  Dept,  of  Conservation. 

SWEEPS  / FIDS  STATE  REGISTERED  UNDEGROUND  STORAGE  TANKS-  Until  1994  the  State  Water 
Resources  Control  Board  maintained  a database  of  registered  underground  storage  tanks  statewide  referred  to  as 
the  SWEEPS  System.  The  SWEEPS  UST  infonnation  was  integrated  with  the  CAL  EPA's  Facility  Index  System 
database  (FIDS)  which  is  a master  index  of  information  from  numerous  California  agency  environmental 
databases.  That  was  last  updated  in  1994.  Track  Info  Services  included  the  UST  information  from  the  FIDS 
database  in  its  First  Search  reports  for  historical  purposes  to  help  its  clients  identify  where  tanks  may  possibly 
have  existed.  For  more  information  on  specific  sites  from  individual  paper  files  archived  at  the  State  Water 
Resources  Control  Board  call  the  number  listed  with  the  source  information. 

INDIAN  LANDS  UNDERGROUND  STORAGE  TANKS  LIST-  A listing  of  underground  storage  tanks 
currently  on  Indian  Lands  under  federal  jurisdiction.  California  Indian  Land  USTS  are  administered  by  US  EPA 
Region  9. 

CUPA  DATABASES  & SOURCES-  Definition  of  a CUPA:  A Certified  Unified  Program  Agency  (CUPA)  is  a 
local  agency  that  has  been  certified  by  the  CAL  EPA  to  implement  six  state  environmental  programs  within  the 
local  agency's  jurisdiction.  These  can  be  a county,  city,  or  JPA  (Joint  Powers  Authority).  This  program  was 
established  under  the  amendments  to  the  California  Health  and  Safety  Code  made  by  SB  1082  in  1994. 

A Participating  Agency  (PA)  is  a local  agency  that  has  been  designated  by  the  local  CUPA  to  administer  one  or 
more  Unified  Programs  within  their  jurisdiction  on  behalf  of  the  CUPA.  A Designated  Agency  (DA)  is  an 
agency  that  has  not  been  certified  by  the  CUPA  but  is  the  responsible  local  agency  that  would  implement  the  six 
unified  programs  until  they  are  certified. 

Please  Note:  Track  Info  Services,  LEC  collects  and  maintains  information  regarding  Underground  Storage 
Tanks  from  majority  of  the  CUPAS  and  Participating  Agencies  in  the  State  of  California.  These  agencies 
typically  do  not  maintain  nor  release  such  information  on  a uniform  or  consistent  schedule;  theretor,  currency  of 
the  data  may  vary.  Please  look  at  the  details  on  a specific  site  with  a UST  record  in  the  First  Search  Report  to 
determine  the  actual  currency  date  of  the  record  as  provided  by  the  relevant  agency.  Numerous  efforts  are  made 
on  a regular  basis  to  obtain  updated  records. 

Statc/Tribal  1C:  CA  EPA  DEED-RESTRICTED  SITES  LISTING-  The  California  EPA's  Department  of 

Toxic  Substances  Control  Board  maintains  a list  of  deed-restricted  sites,  properties  where  the  DTSC  has  placed 
limits  or  requirements  on  the  future  use  of  the  property  due  to  varying  levels  of  cleanup  possible,  practical  or 
necessary  at  the  site. 

Statc/Tribal  VCP:  CA  EPA  SMBRPD  / CAE  SITES-  The  California  Department  of  Toxic  Substances 

Control  (DTSC)  has  developed  an  electronic  database  system  with  information  about  sites  that  are  known  to  be 
contaminated  with  hazardous  substances  as  well  as  information  on  uncharacterized  properties  where  further 
studies  may  reveal  problems.  The  Site  Mitigation  and  Brownfields  Reuse  Program  Database  (SMBRPD),  also 
known  as  CalSites,  is  used  primarily  by  DTSC’s  staff  as  an  informational  tool  to  evaluate  and  track  activities  at 
properties  that  may  have  been  affected  by  the  release  of  hazardous  substances. 

The  SMBRPD  displays  information  in  six  categories.  The  categories  are: 

1 . CalSites  Properties  (CS) 

2.  School  Property  Evaluation  Program  Properties  (SCI I) 

3.  Voluntary  Cleanup  Program  Properties  (VCP) 

4.  Unconfirmed  Properties  Needing  Further  Evaluation  (RFE) 

5.  Unconfirmed  Properties  Referred  to  Another  Local  or  State  Agency  (REF) 

6.  Properties  where  a No  Further  Action  Determination  has  been  made  (NFA) 

Please  Note:  FirstSearch  Reports  list  the  above  sites  as  DB  Type  VC.  Each  Category  contains  intormation  on 
properties  based  upon  the  type  of  work  taking  place  at  the  site.  The  VC  category  contains  only  those  properties 
undergoing  voluntary  investigation  and/or  cleanup  and  which  are  listed  in  the  Voluntary  Cleanup  Program. 

RADON:  NTIS  NATION AE  RADON  DATABASE  - EPA  radon  data  from  1990-1991  national  radon 

project  collected  for  a variety  of  zip  codes  across  the  United  States. 

State  Permits:  CA  COUNTY  SAN  DIEGO  COUNTY  I IE  17  PERMITS-  The  HE  1 7/58  database  tracks 

establishments  issued  permits  and  the  status  of  their  permits  in  relation  to  compliance  with  federal,  state,  and 
local  regulations  that  the  County  oversees.  It  tracks  if  a site  is  a hazardous  waste  generator,  TSD,  gas  station,  has 
underground  tanks,  violations,  or  unauthorized  releases.  For  more  information  on  a specific  file  call  the  HazMat 
Duty  Specialist  at  the  phone  number  listed  in  the  source  information  field. 

SAN  BERNARDINO  COUNTY  HAZARDOUS  MATERIALS  PERMITS-  Handlers  and  Generators  Permit 
Information  Maintained  by  the  Hazardous  Materials  Division. 


State  Other:  CA  EPA/COUNTY  SMBRPD  / CAL  SITES-  The  California  Department  of  Toxic  Substances 


Control  (DISC)  has  developed  an  electronic  database  system  with  information  about  sites  that  are  known  to  be 
contaminated  with  hazardous  substances  as  well  as  information  on  uncharacterized  properties  where  further 
studies  may  reveal  problems.  The  Site  Mitigation  and  Brownfields  Reuse  Program  Database  (SMBRPD),  also 
known  as  CalSites,  is  used  primarily  by  DTSC’s  staff  as  an  informational  tool  to  evaluate  and  track  activities  at 
properties  that  may  have  been  affected  by  the  release  of  hazardous  substances. 

The  SMBRPD  displays  information  in  six  categories.  The  categories  are: 

1.  CalSites  Properties  (CS) 

2.  School  Property  Evaluation  Program  Properties  (SCI  I) 

3.  Voluntary  Cleanup  Program  Properties  (VCP) 

4.  Unconfimted  Properties  Needing  Further  Evaluation  (RFE) 

Please  Note:  FirstSearch  Reports  list  the  above  sites  as  DB  Type  (STATE). 

5.  Unconfirmed  Properties  Referred  to  Another  Local  or  State  Agency  (REF) 

6.  Properties  where  a No  Further  Action  Detemiination  has  been  made  (NFA) 

Please  Note:  FirstSearch  Reports  list  the  above  sites  as  DB  Type  (OTHER). 

Each  Category  contains  information  on  properties  based  upon  the  type  of  work  taking  place  at  the  site.  For 
example,  the  CalSites  database  is  now  one  of  the  six  categories  within  SMPBRD  and  contains  only  confimied 
sites  considered  as  posing  the  greatest  threat  to  the  public  and/or  the  potential  public  school  sites  will  be  found 
within  the  School  Property  Evaluation  Program,  and  those  properties  undergoing  voluntary  investigation  and/or 
cleanup  are  in  the  Voluntary  Cleanup  Program. 

LA  COUNTY  SITE  MITIGATION  COMPLAINT  CONTROL  LOG-  The  County  of  Los  Angeles  Public  Health 
Investigation  Compliant  Control  Log. 

ORANGE  COUNTY  INDUSTRIAL  SITE  CLEANUPS-  List  maintained  by  the  Orange  County  Environmental 
Health  Agency. 

RIVERSIDE  COUNTY  WASTE  GENERATORS-A  list  of  facilities  in  Riverside  County  which  generate 
hazardous  waste. 

SACRAMENTO  COUNTY  MASTER  HAZMAT  LIST-Master  list  of  facilities  within  Sacramento  County  with 
potentially  hazardous  materials. 

SACRAMENTO  COUNTY  TOXIC  SITE  CLEANUPS-A  list  of  sites  where  unauthorized  releases  of 
potentially  hazardous  materials  have  occurred. 

State  Other:  US  DOJ  NATIONAL  CLANDESTINE  LABORATORY  REGISTER  - Database  of  addresses 
of  some  locations  where  law  enforcement  agencies  reported  they  found  chemicals  or  other  items  that  indicated 
the  presence  of  either  clandestine  drug  laboratories  or  dumpsites.  In  most  cases,  the  source  of  the  entries  is  not 
the  U.S.  Department  of  Justice  ("the  Department"),  and  the  Department  has  not  verified  the  entry  and  does  not 
guarantee  its  accuracy.  All  sites  that  are  included  in  this  data  set  will  have  an  id  that  starts  with  NCLR. 
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Professional  History 


Education 

BS,  Chemistry,  New  Mexico  Institute 
of  Mining  & TechnologyfNew  Mexico 
Tech),  2000 

Registrations 

Registered  Environmental  Assessor  I 

Years  of  Experience 

With  AECOM:  4 
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Kirsten  Bradford  has  over  six  years  of  experience  conducting 
environmental  site  assessments  (ESAs)  and  compliance  evaluations, 
and  over  ten  years  of  experience  in  chemical  and  research  laboratory 
environments  including  environmental  applications.  Ms.  Bradford  has 
conducted  Phase  I ESAs  and  compliance  evaluations  of  commercial 
and  industrial  properties  and  facilities  throughout  the  United  States  and 
Mexico,  including,  agricultural  sites,  mineralogical  sites,  shopping  malls, 
automotive  and  heavy-duty  truck  repair  facilities,  multi-tenant  office 
buildings  and  business  parks,  assembly  and  manufacturing  facilities, 
food-processing  facilities,  power  plants  and  utility  facilities,  and 
warehouse/distribution  facilities.  Issues  addressed  during  assessments 
have  included  current  and  historical  storage  and  use  of  hazardous  and 
acutely  hazardous  materials;  underground  storage  tanks;  industrial 
wastewater  discharge;  and  disposal  and/or  recycling  of  hazardous 
waste.  Ms.  Bradford  is  continuously  developing  her  project  management 
skills  and  providing  technical  support  to  nation-wide  environmental  due 
diligence  and  compliance  projects.  Additionally,  Ms.  Bradford  assists  in 
the  site  reconnaissance  and  development  of  Storm  Water  Pollution 
Prevention  Plans  (SWPPPs)  in  support  of  National  Pollution  Discharge 
Elimination  System  (NPDES)  Permitting,  and  of  Spill  Pollution  Control 
and  Countermeasure  (SPCC)  Plans  for  facilities  and  industries.  She  has 
assisted  in  the  development  of  integrated  pollution  prevention  and 
countermeasure  plans,  including  Hazardous  Material  Business  Plan 
(HMBP)  preparation  for  facilities  and  industries.  These  facilities  and 
industries  have  included  municipal  airports,  numerous  natural  gas 
compressor  stations  and  facilities,  power  plants,  food  production  plants, 
heavy-vehicle  break  manufacturing  facilities,  aerospace  manufacturing 
facilities,  and  utility-operated  pipeline  construction  sites,  among  others 

Experience 

Johnson  & Johnson,  Phase  I Environmental  Site  & Limited 
Compliance  Assessment,  Orange  County,  California.  Conducted 
assessment  of  a research  and  development  (R&D)  company  that 
designs  therapeutic  health  devices.  On-site  operations  included 
laboratory  and  machine  shop  activities.  Limited  compliance  applied 
included  Hazardous  Materials  Business  Planning  and  Inventorying 
principles  to  comply  with  California  legislation  to  meet  the  requirements 
of  Sections  31 1 and  312  of  the  Emergency  Planning  and  Community 
Right-to-Know  Act  (EPCRA)  (SARA  Title  III);  and  wastewater  discharge 
permitting  principles  to  comply  with  local  industrial  waste  program. 
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Teachers  Insurance  & Annuity  Association  (TIAA),  Limited 
Compliance  Assessment  and  Desktop  Review,  Ventura  County, 
California.  Conducted  a limited  compliance  assessment  of  two 
apartment  home  complexes.  On-site  improvements  and  activities  were 
related  to  an  office  buildings,  hydraulic-powered  elevators,  pool  and  spa 
systems,  maintenance  shops,  and  storage  areas.  Visual  inspections  of 
the  on-site  operations,  reviews  of  facility  files  and  records,  reviews  of 
federal  and  state  governmental  incident  databases  and  files,  and 
interviews  with  property  personnel  and  governmental  officials  to 
evaluate  the  relative  degree  of  compliance  of  on-site  operations  with 
key  federal  and  state  environmental  regulations  as  they  relate  to 
hazardous  waste:  solid  waste  and  asbestos-containing  materials; 
conventional  and  toxic  air  emissions;  underground  and  above  ground 
storage  tanks;  wastewater  discharges  including  storm  water;  and  PCB 
management. 

BOC  Edwards,  Phase  I Environmental  Site  Assessment  & 
Compliance  Evaluation,  Maricopa  County,  Arizona.  Conducted  a 
Phase  I ESA  of  two  industrial  facilities  that  clean  and  coat  parts  in 
support  of  semiconductor  equipment.  Considered  compliance  with  laws 
and  permits  with  respect  to  the  following  issues  as  a minimum:  Aqueous 
abstractions  and  discharges;  Atmospheric  emissions;  Solid  and 
hazardous  waste  management;  Above  and  below  ground  tank 
management:  Nuisance;  Asbestos;  and  Poly  Chlorinated  Biphenyls 
(PCBs).  Information  provided  by  the  sites  was  further  studied  and 
correlated  with  existing  information  to  determine  findings  and  to  prepare 
a Phase  I ESA  report. 

Phase  I Environmental  Site  & Limited  Compliance  Assessment, 
Santa  Barbara  County,  California.  Conducted  a Phase  I ESA  and 
compliance  assessment  of  two  corporate  office  buildings.  On-site 
activities  included  corporate  office,  warehouse,  and  research  and 
development  operations.  Specific  components  assessed  included, 
hazardous  materials  and  wastes  handling,  storm  water,  spill  prevention. 
Emergency  Planning  and  Community  Right-to-Know  (EPCRA),  and 
health  and  safety  programs. 

Teachers  Insurance  & Annuity  Association  (TIAA),  Phase  I 
Environmental  Site  & Compliance  Assessment,  Los  Angeles 
County,  California.  Completed  a Phase  I ESA  and  compliance 
assessment  of  a shopping  mall.  Facilities  assessed  included 
representative  retail  businesses,  food  court  eateries  and  on-site 
restaurants,  and  maintenance  areas  for  areas  including  hazardous 
materials  and  waste  handling,  sanitary  and  storm  water  waste  streams, 
and  EPCRA  reporting. 

Foley  & Lardner  LLP,  Phase  I Environmental  Site  Assessment  & 
Limited  Environmental  Compliance  and  Limited  Health  and  Safety 
Compliance  Assessments,  and  Wastewater  Evaluation  and 
Sampling  Activities,  Newman,  Stanislaus  County,  California. 

Conducted  a Phase  I ESA  of  a cheese  and  whey  food  processing 
facility.  Assessment  activities  included  an  environmental  records  search 
and  analysis,  a historical  analysis,  interviews,  and  a site  evaluation. 
Facility  systems  addressed  included  bulk  aboveground  storage,  clean- 
in-place  (CIP)  systems,  chemical  storage,  the  facility’s  ammonia  cooling 
system,  water  treatment  chemical  storage,  oil  storage,  hazardous, 
universal  and  solid  waste  handling  and  storage,  water  and  wastewater, 
and  storm  water.  Additional  assessment  was  done  to  conduct 
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wastewater  sampling  and  characterization  and  offsite  wastewater 
disposal  reviews,  and  to  conduct  a detailed  review  of  the  facility’s 
compliance  with  their  Risk  Management  Plan  (RMP). 

Nutro  Products,  Inc.,  Hazardous  Materials  Business  Response 
Plan,  Victorville  County,  California.  Assessed  on-site  hazardous 
chemical  storage  and  operations  and  prepared  completed  agency  plan 
forms  for  a dry  dog  food  manufacturing  plant.  On-site  hazardous 
materials  and  wastes  inventoried  included  lubricating  oils,  insecticide 
mixture  oil  concentrate,  diesel  fuel,  product  ingredients  containing  oil, 
bulk  storage  of  vegetable  oil,  and  bulk  storage  of  poultry  fat. 

U.S.  Filter  Operating  Services,  Phase  I Environmental  Site 
Assessment,  Kern  County,  California.  Conducted  assessments  of  an 
equipment  and  maintenance  yard  including  an  outdoor  storage  area  for 
portable  equipment  used  for  petroleum  dewatering  applications,  and 
including  two  shop  buildings  in  support  of  metal  fabrication  and  welding 
of  heavy  portable  equipment,  and  oil  research  and  development  (R&D) 
laboratory  activities. 

Public  Storage,  Inc.,  Environmental  Support  with  File  Review,  San 
Diego  County,  California.  Performed  site  assessment  and  file  review 
to  establish  historical  on-site  remedial  action  activities  including 
groundwater  monitoring,  and  current  site  case  status  with  local 
regulatory  agency.  Made  recommendations  for  activities  directed  toward 
achieving  site  case  closure,  and  in  complying  with  State  of  California 
Geotracker  database  requirements. 

International  Paper  Company,  Timberlands  Environmental  Site 
Assessment,  Alabama.  Conducted  assessment  of  215,000  acres  of 
timberland  in  accordance  with  American  Society  for  Testing  and 
Materials  Standard  (ASTM)  Practice  E 2247-02.  Used  GIS  tracking  to 
record  routes  and  mark  specific  areas  of  potential  environmental 
concern  including  log  yards  and  camps,  fuel  use  and  storage,  pesticide 
and  herbicide  use,  burning  practices,  logging  roads,  sand  and  gravel 
pits,  hunting  camps  and  leases,  and  landfills. 

First  Industrial  Realty  Trust,  Phase  I Environmental  Site 
Assessment,  Los  Angeles  County,  California.  Carried  out 
assessment  of  an  office/warehouse  facility  including  an  ancillary  former 
hazardous  materials  storage  building  and  truck  loading  docks. 
Assessment  included  review  of  local  government  records  to  identify 
historical  improvements  and  uses. 

Acushnet  Company,  Phase  I Environmental  Site  Assessment,  San 
Diego  County,  California.  Conducted  assessment  of  agricultural 
property  including  historical  fuel  storage  areas. 

General  Electric,  Phase  I Environmental  Site  Assessments,  Santa 
Barbara  County,  California.  Performed  assessment  of  tenant  spaces 
located  in  three  offices.  Presented  findings  on  detailed  predetermined 
form  format  provided  by  the  user/client.  Research  included  a detailed 
review  of  building  department  permit  site  record  history. 

Quality  Project  Management,  Phase  I Environmental  Site 
Assessment  & File  Reviews,  San  Diego  County,  California. 

Conducted  assessment  of  two  vacant  parcels  previously  developed. 
Performed  1 ,500  page  file  review  of  site  and  adjoining  sites  based  on 
their  historically  uses  as  former  gasoline  service  stations,  each  with 
historical  unauthorized  releases  affecting  groundwater.  Analyzed 
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historical  soil  sampling,  remediation  activities,  and  groundwater 
monitoring  data  to  identify  potential  environmental  impacts  to  the  site 
from  historical  uses  associated  with  on-site  contamination  sources  or 
from  off-site  contamination  sources. 

Teachers  Insurance  & Annuity  Association  (TIAA),  Phase  I 
Environmental  Site  Assessment,  Maricopa  County,  Arizona. 

Performed  an  assessment  of  a multi-story  corporate  office  building.  On- 
site improvements  assessed  included  hydraulic-powered  elevators, 
storm  water  retention  areas  and  on-site  dry  wells,  a fuel-powered 
generator,  storage  areas,  and  a rooftop  cooling  plant.  Focused 
assessment  was  conducted  into  observing  each  on-site  tenant  space. 
Assessment  activities  included  American  Society  Testing  Materials 
(ASTM)  1527  additional  scope  issues  including  visual  observation  for 
evidences  of  suspect  asbestos-containing  materials  and  of  water 
intrusion  and  mold  growth.  Additionally,  on-site  improvements  were 
investigated  by  conducting  file  reviews  and  interviews  with  government 
and  regulatory  agencies. 

Weil,  Gotshal  & Manges  LLP,  Phase  I Environmental  Site 
Assessment,  Ciackamas  & Washington  Counties,  Oregon. 

Conducted  an  assessment  of  warehouse  distribution  and  office  facilities. 
On-site  retail  warehousing  activities  included  an  on-site  truck  wash,  a 
trailer  maintenance  shop,  a fueling  island;  and  fuel-powered  generators, 
hydraulic-powered  lifts,  and  storage  areas  including  for  lead-acid  (wet- 
type)  batteries  to  power  forklifts. 

Gibson  Dunn  & Crutcher,  Phase  I Environmental  Site  Assessment, 
Maricopa  County,  Arizona.  Assessed  warehouse,  repair,  and 
maintenance  facilities  for  heavy-duty  trucks  and  truck  parts.  Historical 
setting  included  on-site  fueling  operations  and  remedial  action  closure 
activities. 

Public  Storage,  Inc.,  Phase  I Environmental  Site  Assessment, 
Southern  Caiifornia.  Conducted  assessments  of  multiple  self  storage 
facilities  throughout  Southern  California. 

Sargent  & Lundy,  Phase  I Environmental  Site  Assessment,  San 
Diego  County,  Caiifornia.  Conducted  assessments  in  support  of  the 
Environmental  Due  Diligence  study  for  the  purchase  of  a site  being 
developed  for  a future  gas-fired  power  plant.  Site  characteristics 
included  existing  biological  and  archeological  conservation  easements. 
Historical  on-site  activities  investigated  included  cement  truck  cleanouts, 
refueling  operations,  and  grading. 

T.A.  Realty  Corporation,  Phase  I Environmental  Site  Assessments, 
Southern  and  Northern  Caiifornia.  Conducted  assessments  of 
corporate  office  buildings  (e.g.  multi-story,  multi-tenant)  and  distribution 
warehouses.  On-site  improvements  assessed  have  included  hydraulic- 
powered  elevators  and  lifts,  loading  dock  areas,  fuel-powered 
generators,  storage  areas,  and  warehouse  areas.  Focused  research 
was  conducted  into  on-site  historical  tenant  activities.  Assessment 
activities  have  included  American  Society  Testing  Materials  (ASTM) 
1527  additional  scope  issues  included  visual  observation  for  apparent 
condition  of  suspect  asbestos-containing  materials  and  evidences  of 
water  intrusion  and  mold  growth.  Additionally,  off-site  potential  sources 
of  environmental  concern  (e.g.  abutting  CERCLA  sites  with  impacted 
groundwater  from  historical  site  operations)  were  identified  and 
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investigated  by  conducting  regulatory  file  reviews  and  interviews  with 
regulatory  agencies. 

Phase  I Environmental  Site  Assessment  of  Agricultural  Orchards, 
Kern  County,  California.  Assisted  in  completing  a company-wide 
environmental  due  diligence  portfolio  as  a report  author  of  five  orchard 
(e.g.  almond,  walnut)  sites  located  in  Southern  California  by  using  an 
online  database  Phase  I ESA  report  collection  and  preparation  tool, 
PARCEL. 

Chevron  U.S.A.  Inc.,  Phase  I Environmental  Site  Assessment,  San 
Luis  Obispo  County,  California.  Conducted  a Phase  I Environmental 
Site  Assessment  (ESA)  of  a site  that  was  first  developed  in  with  a 
garage/service  station  and  residences.  The  ESA  required  the 
organization  and  review  of  a significant  amount  of  environmental 
information.  Site  operations  included  former  aboveground  storage  tanks 
(ASTs),  associated  product  piping,  and  product  dispensers,  including  an 
abandoned  petroleum  pipeline.  The  subject  property  was  also  used  for 
outdoor  vehicle  storage  and  related  activities.  At  the  time  of  the  ESA, 
the  site  was  also  undergoing  pollution  characterization  under  the  lead 
regulatory  agency  oversight  of  the  Regional  Water  Quality  Control 
Board  (RWQCB). 

United  Launch  Alliance,  Environmental  Closeout  Survey  (ECS), 
Vandenberg  Air  Force  Base  (AFB),  Santa  Barbara  County, 
California.  Performed  an  assessment  of  two  air  force  base  facilities 
located  at  Vandenberg  (AFB)  as  part  of  the  Environmental  Closeout 
Survey  (ECS)  in  accordance  with  United  States  Air  Force  Instruction 
(AFI)  #32-7066,  Environmental  Baseline  Surveys  in  Real  Estate 
Transactions,  dated  April  25,  1994,  and  the  American  Society  for 
Testing  and  Materials  (ASTM)  standard  E1527-97,  Standard  Practice 
for  Environmental  Site  Assessments:  Phase  I Environmental  Site 
Assessment  Process.  The  ECS  was  conducted  in  anticipation  of 
terminating  License  agreements.  ECS  considerations  included 
floodplain,  vegetation,  ecological  characterization,  wetlands,  and 
cultural  resources,  aboveground  and  underground  storage  tanks, 
pipelines;  hydrant  fueling;  and  transfer  systems,  oil/water  separators, 
pesticides,  medical  or  biohazardous  waste,  radioactive  wastes, 
wastewater  treatment;  collection;  and  discharge,  drinking  water  quality, 
asbestos,  polychlorinated  biphenyls  (PCBs),  radon,  and  lead-based 
paint,  including  applicable  regulatory  compliance  issues. 

Realty  Associates  Advisors,  LLC,  Phase  I Environmental  Site 
Assessment,  Orange  County,  California.  Conducted  a Phase  I 
Environmental  Site  Assessment  (ESA)  of  a site  consisting  of  four  multi- 
story office  buildings,  five  single-story  light  industrial  office/warehouse 
buildings,  two  single-story  retail  strip-malls,  and  one  multi-level 
aboveground  parking  structure.  Operations  at  the  subject  property 
included  clerical/administrative;  one  urgent  care  clinic,  one  repairer  of 
medical  equipment,  one  small-scale  printing  and  shipping/copying 
business,  one  dentist  office,  one  optometry  office,  one  salon  and  spa 
and  retail/restaurant-type  businesses.  A former  dry  cleaner  facility  was 
identified  adjacent  to  the  subject  property  with  impacts  to  soil  and 
groundwater  with  chlorinated  solvents  at  concentrations  that  exceed  the 
State  of  California  regulatory  cleanup  objectives.  And,  a former  on-site 
gasoline  station  was  also  identified  during  the  course  of  the  ESA. 
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TNP  Acquisitions,  LLC  (partnered  with  Realty  Associates  Advisors, 
LLC),  Phase  I Environmental  Site  Assessment,  San  Diego  County, 
California.  Phase  I Environmental  Site  Assessment  (ESA)  was 
conducted  of  two  sites  as  part  of  a portfolio.  The  ESAs  were  conducted 
in  accordance  with  American  Society  of  Testing  and  Materials  (ASTM) 
standard  E 1527-05,  and  included  an  evaluation  of  non-standard  ASTM 
components;  asbestos,  wetlands,  water  infiltration  and  potential  mold- 
like growth,  lead  in  drinking  water,  radon,  high  voltage  power  lines, 
underground  pipelines  and  National  Pollution  Discharge  Elimination 
System  (NPDES)  wastewater  permits  with  respect  to  the  Properties.  At 
one  of  the  sites  assessed,  one  adjacent  site  was  identified  during  the 
ESA  to  present  a recognized  environmental  condition  (REC);  and  at  the 
other  site  assessed,  former  on-site  (USTs)  were  identified  to  be  a 
historical  REC  (HREC). 

Phase  I Environmental  Site  Assessments,  Clark  County,  Nevada. 

Conducted  multiple  Phase  I Environmental  Site  Assessments  (ESAs) 
within  Clark  County,  Nevada,  Facilities  assessed  included  commercial 
office/warehouse  buildings  and  restaurants.  Standard  record  sources 
consulted  during  ESA  site  visit  activities  included  city  and  county  offices 
for  file  reviews  and  library  research. 

Sempra  Global,  Phase  I Environmental  Site  Assessment,  Clark 
County,  Nevada.  Conducted  a Phase  I Environmental  Site 
Assessment  (ESA)  of  approximately  380  acres  of  vacant  desert  land 
located  in  El  Dorado  Valley.  The  subject  property  was  assessed  for 
visible  signs  of  possible  contamination,  public  records  for  the  subject 
property  were  researched,  and  interviews  were  conducted  with 
regulatory  agencies  and  representatives  from  the  property  owner. 

Edison  Mission  Energy,  Phase  I Environmental  Site  Assessment, 
Kern  County,  California.  Performed  a Phase  I Environmental  Site 
Assessment  (ESA)  of  3,170  acres  of  vacant  desert  located  within  the 
Antelope  Valley  region  of  the  Mojave  Desert,  in  the  vicinity  of  California 
City,  Kern  County,  California.  ESA  activities  identified  portions  of  the 
subject  property  were  part  of  a quarry  and  a former  military  gunnery 
range,  including  potential  for  unexploded  ordnance  (UXO)  on-site. 

Solar  Millennium,  LLC,  Phase  I Environmental  Site  Assessment, 
Kern  County,  California.  Conducted  a Phase  I ESA  of  4,920  acres  of 
vacant  desert  land  administered  by  the  Bureau  of  Land  Management 
(BLM).  The  Phase  I ESA  was  completed  to  support  the  preparation  of 
an  Application  for  Certification  (AFC)  to  be  submitted  to  the  California 
Energy  Commission  (CEC).  Features  identified  onsite  included  a 
former  Southern  Pacific  Rail  Road  (SPRR)  right-of-way,  an  overhead 
power  transmission  right-of-way,  a former  stock  water  well,  mining 
prospects,  and  potential  UXO.  Nearby  features  identified  included  a 
former  burn  dump  and  mining  districts. 

City  of  Palmdale,  Phase  I Environmental  Site  Assessment,  Los 
Angeles  County,  California.  Conducted  a Phase  I Environmental  Site 
Assessment  (ESA)  of  a natural  gas,  reclaimed  water,  potable  water,  and 
sewer  pipeline  routes  that  were  proposed  to  support  a hybrid  power 
project.  The  ESA  report  was  prepared  to  respond  to  a California  Energy 
Commission  (CEC)  Waste  Management  Data  Request.  The  length  of 
the  pipeline  route  was  approximately  12  miles  long,  and  the  ESA 
Included  precursory  environmental  database  report  and  online  records 
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reviews  and  research,  followed  by  compilation  of  the  site  survey  that 
was  conducted  of  the  proposed  pipeline  route  and  surrounding  area. 

Air  Liquide,  Phase  I Environmental  Site  Assessment,  Salt  Lake 
County,  Utah  and  Sweetwater  County,  Wyoming.  Conducted  a 
Phase  I ESA  of  two  planned  plant  location  sites.  In  conducting  the 
Phase  I ESA,  AECOM  assessed  the  sites  for  visible  signs  of  possible 
contamination,  researched  public  records  for  the  sites,  and  conducted 
interviews  with  representatives  of  regulatory  agencies,  the  client,  and 
those  people  deemed  knowledgeable  of  the  sites.  AECOM  successfully 
observed  the  sites  during  extreme  weather  conditions  including  snow 
cover  and  freezing  temperatures. 

Eagle  Burgmann  Industries  LP,  Phase  I Environmental  Site 
Assessments,  Harris  and  Brazoria  Counties,  Texas.  Conducted  two 
Phase  I ESAs  of  warehouse  properties  in  conformance  to  the  American 
Society  for  Testing  and  Materials  (ASTM)  Standard  Practice  for 
Environmental  Site  Assessments  (E  1527-05),  which  meets  the 
requirements  of  40  CFR  Part  312  and  is  intended  to  constitute  all 
appropriate  inquiry  for  purposes  of  the  landowner  liability  protections 
(LLPs). 

Air  Liquide,  Phase  I Environmental  Site  Assessment,  Fairfax 
County,  New  Mexico.  Conducted  a Phase  I ESA  of  approximately  250 
acres  of  ranch  land.  The  Phase  I ESA  included  a site  visit,  regulatory 
research,  historic  review,  and  environmental  database  search  of  the 
subject  property.  In  addition  to  the  ASTM  Phase  I ESA  scope  of  work. 
Phase  I ESA  non-scope  items  included  radon,  wetlands,  floodplains, 
and  endangered  and  threatened  species. 

Minera  Toloro,  Phase  I Environmental  Site  Assessment, 
Moctezuma,  Sonora,  Mexico.  Conducted  a Phase  I ESA  of 
approximately  1 ,070  acres  of  land  used  for  cattle  ranching  and  including 
mine  sites/claims.  Assessment  activities  included  site  reconnaissance, 
review  of  historical  documents,  and  interviews  conducted  with  selected 
Individuals  knowledgeable  about  the  property  and  surrounding  area.  In 
addition  to  the  ASTM  Phase  I ESA  scope  of  work.  Phase  I ESA  non- 
scope items  included  radon,  wetlands,  floodplains,  and  endangered  and 
threatened  species. 

Air  Liquide,  Phase  I Environmental  Site  Assessment,  Sunnyvale, 
Santa  Clara  County,  California.  Conducted  a Phase  I ESA  of  a 
microelectronic  assembly  and  product  development  facility.  The  Phase 
I ESA  included  a site  visit,  regulatory  research,  historic  review,  and 
environmental  database  search  of  the  subject  property.  A review  and 
summary  of  a previous  Phase  I and  Phase  II  ESAs  was  conducted  for 
the  facility.  The  summary  included  a comparison  of  the  Phase  II  ESA 
analytical  results  against  the  San  Francisco  Bay  Regional  Water  Quality 
Control  Board  (RWQCB)  Environmental  Screening  Levels  (ESLs). 

Phase  I Environmental  Site  Assessment  Portfolio,  Los  Angeles 
County,  California.  Served  as  lead  assessor  in  a series  of  seven 
Phase  I ESAs  within  the  Phase  I ESA  portfolio  which  included 
assessment  of  non-scope  ASTM  1527  items,  including  methane  gas. 

SunTrust,  Phase  I Environmental  Site  Assessments,  Florida  and 
South  Carolina.  Assisted  in  completing  a company-wide 
environmental  due  diligence  portfolio  as  a report  author  of  multiple  sites 
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located  in  Florida  and  South  Carolina  by  using  an  online  database 
Phase  I ESA  report  collection  and  preparation  tool,  PARCEL. 

Bendix  Commercial  Vehicle  Systems,  LLC,  Storm  Water  Pollution 
Prevention  Plan  (SWPPP),  Fresno  County,  California.  Prepared  a 
Storm  Water  Pollution  Prevention  Plan  (SWPPP)  for  a heavy  vehicle 
brake  manufacturing  facility  in  Fresno  County,  California  while 
addressing  the  current  National  Pollutant  Discharge  Elimination  System 
(NPDES)  regulations,  40  CFR  Section  122.26,  and  complying  with 
California's  General  Permit.  Incorporated  recently  proposed  changes  for 
the  storm  water  program  in  California,  and  made  every  effort  to  ensure 
that  the  SWPPP  developed  for  the  facility  would  comply  with  the  new 
requirements.  Tasks  involved  included  a site  visit,  a Best  Management 
Practice  (BMP)  assessment,  and  preparation  of  the  Plan. 

ExxonMobil  Oil  Corporation,  Storm  Water  Pollution  Prevention 
Plan  (SWPPP),  Los  Angeles  County,  California.  Supported  the 
completion  of  a Storm  Water  Pollution  Prevention  Plan  (SWPPP)  for  a 
project  site  located  within  a State  right-of-way,  and  the  acquisition  of  an 
Encroachment  Permit  from  the  California  Department  of  Transportation 
(CalTrans)  that  is  in  compliance  with  requirements  of  its  National 
Pollutant  Discharge  Elimination  System  (NPDES)  permit  in  regards  to 
its  submission  to  the  Regional  Water  Quality  Control  Board  (RWQCB). 

ExxonMobil  Oil  Corporation,  Storm  Water  Pollution  Prevention 
Plan  (SWPPP)  Training,  Los  Angeles  County,  California.  Provided 
training  on  how  to  implement  the  Storm  Water  Pollution  Prevention  Plan 
(SWPPP)  and  associated  Best  Management  Practices  (BMPs)  to  client 
staff  and  contractors  at  a pre-construction  meeting  for  the  client's 
proposed  project.  Tasks  included  preparation  of  a PowerPoint 
presentation  as  well  as  attendance  at  the  client's  pre-construction 
meetings. 

Elk  Hills  Power,  LLC,  Storm  Water  Pollution  Prevention  (SWPP) 
Plan  and  Spill  Prevention  Control  and  Countermeasure  (SPCC) 
Plan,  Kern  County,  California.  Amended  both  of  the  power  plant 
facility's  Storm  Water  Pollution  Prevention  Plan  (SWPP)  Plan,  and  its  Oil 
Spill  Prevention  Control  and  Countermeasure  (SPCC)  Plan.  The  SWPP 
Plan  was  updated  to  meet  the  requirements  of  the  State  Water 
Resources  Control  Board  (SWRCB)  Water  Quality  Order  No.  97-03- 
DWQ  and  the  National  Pollutant  Discharge  Elimination  System 
(NPDES)  General  Permit.  The  SWPP  Plan  describes  the  mechanisms 
in  place  at  the  power  plant  facility  to  prevent  the  release  of  pollutants  to 
the  waters  of  the  state.  The  SWPP  Plan  identified  methods,  best 
management  practices  (BMPs),  training,  inspection,  and  monitoring 
procedures  to  be  employed  by  the  power  plant  facility  to  prevent  the 
exposure  of  storm  water  to  hazardous  materials,  and  to  prevent  the 
release  of  hazardous  materials  into  the  storm  water  discharge.  The  Spill 
Prevention  Control  and  Countermeasure  (SPCC)  Plan  was  prepared  to 
include  the  items  required  by  40  CFR  112,  including  a discussion  of  the 
facility’s  spill  response  organization,  spill  notification,  spill  response  and 
spill  reporting  procedures. 

Sierracin/Sylmar  Corporation,  Storm  Water  Pollution  Prevention 
Plan  (SWPPP)  and  Spill  Prevention  Control  and  Countermeasure 
(SPCC)  Plan,  Los  Angeles  County,  California.  Prepared  a Storm 
Water  Pollution  Prevention  Plan  (SWPPP)  for  a facility  that  conducts  on- 
site aircraft  parts  and  auxiliary  equipment  manufacturing  to  meet  the 
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requirements  of  the  State  of  California’s  General  Storm  Water  Permit 
(WQ  Order  No.  97-03  DWQ)  and  the  National  Pollution  Discharge 
Elimination  System  (NPDES)  General  Permit  No.  CAS  000001  (General 
Permit).  Identified  the  methods,  best  management  practices  (BMPs), 
training,  inspection,  and  monitoring  procedures  that  were  implemented 
at  the  facility  to  prevent  the  release  of  hazardous  materials  or  other 
potential  pollutants  into  storm  water  discharges.  The  facility  included 
indoor  and  outdoor  plant  operations. 

Algonquin  Power,  Oil  Spill  Assessment  Portfolio,  Southern 
California.  Conducted  oil  spill  assessments  of  landfill  gas  to  energy 
facilities. 

Realty  Associates  Advisors,  LLC,  Due  Diligence,  Western  United 
States.  Served  as  project  manager  for  nearly  100  Phase  I 
Environmental  Site  Assessments  (ESAs),  also  including  Phase  II  ESAs 
or  other  due  diligence  projects  (e.g.,  file  reviews,  contaminated 
properties  case  closure  work,  wastewater  pretreatment  facilities,  soil 
vapor  intrusion,  fuel  station  compliance  oversight).  Included 
management  of  multiple  multi-site  Phase  I ESA  portfolios  located  in  the 
vicinity  of  Chicago,  Illinois  where  over  half  a dozen  sites  required  Phase 
II  ESAs. 

Southern  California  Edison  (SCE),  Environmental  Assessment 
(EA),  Alberhill  Substation,  Riverside  County,  California.  Assisted 
with  the  preparation  of  the  hazards  and  hazardous  materials  section  for 
the  substation  licensing  project.  Sections  developed  focused  on  a detail 
analysis  of  hazardous  waste  and  materials,  emergency  response, 
wildland  fires,  airports  and  airstrips,  schools,  and  healthcare  facilities 
impacts  on  and  in  the  area  of  the  proposed  project  site,  if  any,  based 
upon  California  Environmental  Quality  Act  (CEQA)  guidelines. 

Becker  Industrial  Coatings,  Limited  Phase  II  Environmental  Site 
Assessment,  San  Bernardino  County,  California.  Conducted  a 
limited  Phase  II  ESA  including  eight  soil  borings  at  an  industrial  facility 
and  oversaw  a contracted  truck  mounted,  hydraulically  operated 
Geoprobe  sampling  system  and  crew.  Attempts  to  advance  the  borings 
to  the  proposed  depth  of  20  feet  below  ground  surface  (bgs)  had  to  be 
negotiated  as  cobbles  and/or  boulders  were  encountered  at  drilling 
depths.  Collected  soil  samples  were  screened  with  a photo-ionization 
detector  (PID).  The  collected  soil  samples  were  preserved  and 
extracted  in  accordance  with  U.S.  EPA  Method  5035. 

Yardi  Systems,  Inc.,  Limited  Phase  II  Environmental  Site 
Assessment,  Santa  Barbara  County,  California.  Conducted  an 
assessment  of  a vacant  parcel  to  evaluate  soil  and  groundwater 
conditions  in  the  area  of  a former  on-site  diesel-fuel  underground 
storage  tank  (LIST).  Assessment  activities  included  coordination  of 
Geoprobe  sampling  to  a depth  of  approximately  20  feet  below  ground 
surface,  and  an  analysis  of  laboratory  analytical  soil  and  groundwater 
sample  results  including  total  petroleum  hydrocarbons  in  gasoline  (TPH- 
G)  and  diesel-fuel  (TPH-D)  and  for  volatile  organic  compounds  (VOCs). 

Teachers  Insurance  and  Annuity  Association,  Limited  Phase  II 
Environmental  Site  Assessment,  Kern  County,  California. 

Conducted  a Phase  I ESA  of  a 20  acres  of  vacant  land  located  in 
Bakersfield,  California.  Subsequently,  soil  sampling  was  conducted  to 
evaluate  numerous  piles  of  soil  that  were  present  on-site  in  an  effort  to 
characterize  the  material.  Successfully  completed  soil  sampling  by 
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manually  collecting  five  discrete  soil  samples  from  each  soil  pile  section 
at  a depth  of  approximately  six  inches,  and  the  five  discrete  soil 
samples  from  each  soil  pile  section  were  combined  into  one  composite 
soil  sample  for  laboratory  analysis.  Results  were  analyzed,  and  it  was 
concluded  that  unidentified  on-site  soil  piles  or  the  historical  use  of  the 
site  did  not  significantly  impacted  the  site. 

Realty  Associates  Advisors,  LLC,  Closure  of  a Clarifier,  Los 
Angeles  County,  California.  Managed  the  request  for  a permit  from 
the  Los  Angeles  County  Department  of  Public  Works  (LACDPW)  for 
closure  of  an  on-site  clarifier.  Following  successful  receipt  of  the  closure 
permit  from  LACDPW,  conducted  soil  verification  sampling,  met  with  the 
LACDPW  inspector  while  onsite,  and  documented  removal  of  the  on- 
site clarifier  facility.  Collected  verification  soil  samples  from  the  clarifier 
excavation  in  accordance  with  EPA  Method  5035  for  volatile  organic 
analysis.  Sampling  and  closure  documentation/reporting  resulting  in  the 
successful  closure  of  the  on-site  clarifier  facility  from  the  LACDPW. 

Department  of  Toxic  Substances  Control,  Start-Up  Testing  of 
Methane  Mitigation  System,  Ventura  County,  California.  Supported 
start-up  testing  of  a methane  mitigation  system  by  monitoring  for 
methane  concentrations  in  the  field  using  portable  hand-held  methane- 
specific  instruments  such  as  a flame-ionization  detector  (FID)  and  the 
LANDTEC  2000  Landfill  Gas  Indicator  or  equivalent  instruments. 
Recorded  barometric  pressure  will  with  a barometer  and  measured 
subsurface  concentrations  of  methane,  oxygen,  and  carbon  dioxide 
using  a combination  of  the  FID  and  LGI  instruments.  Measured  indoor 
vent-riser  pipes  with  the  FID  and  LGI  for  methane  concentrations. 

Southern  California  Gas  Company,  Integrated  Storm  Water/Oil  Spill 
Prevention  Control  and  Countermeasure  (SPCC)  Plan  Updates 
Portfolio,  Southern  California.  Conducted  site  reconnaissance  and 
modified  original  draft  documents  of  a dozen  natural  gas  compression 
facilities  in  order  to  reconcile  and  update  their  existing  Integrated  SWPP 
(storm  water)  and  SPCC  (oil  spill)  plans. 

Continental  Airlines,  Inc.,  Integrated  Spill  Prevention  Control  and 
Countermeasure  (SPCC)  and  RCRA  Contingency  Plan  and  Review, 
Northern  and  Southern  California.  Conducted  and  provided  Spill 
Prevention  Control  and  Countermeasure  (SPCC)  and  RCRA 
Contingency  Plan  review  and  update  services  for  four  airport  locations, 
including  a total  of  nine  aircraft  line  maintenance,  hangar,  terminal, 
hangar,  and  airline  kitchen  facilities.  Integrated  plans  were  prepared  to 
comply  with  40  CFR  Part  112,  as  well  as  applicable  waste  Contingency 
Plan  requirements  under  40  CFR  264. 

REXAM  Beverage  Can  Company,  Oil  Spill  Prevention,  Control,  and 
Countermeasure  (SPCC)  Plan,  Los  Angeies  County,  California. 

Updated  an  Oil  Spill  Prevention,  Control,  and  Countermeasure  (SPCC) 
Plan  for  a facility  that  manufactures  beverage  cans.  Facility  operations 
evaluated  included  a tank  farm  with  containment  areas,  bulk 
aboveground  storage  transfers,  an  indoor  drum  storage  room,  satellite 
collection  areas  and  various  process  equipment  within  the 
manufacturing  areas,  and  aboveground  and  belowground  transformers. 

BMW  of  North  America,  LLC,  Oil  Spill  Prevention,  Control,  and 
Countermeasure  (SPCC)  Plan,  Ventura  County,  California.  Updated 
an  Oil  Spill  Prevention,  Control,  and  Countermeasure  (SPCC)  Plan  for  a 
facility  that  conducts  technical  testing  for  new  vehicles.  Facility 
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operations  included  vehicle  wash  and  fuel  dispensing  areas,  including 
hazardous  material  storage  areas  and  vehicle  service  areas. 

County  of  Ventura,  Department  of  Airports,  Spill  Prevention 
Control  and  Countermeasure  (SPCC)  Plan,  Ventura  County, 
California.  Assessed  on-site  petroleum  storage  facilities  and 
operations  and  prepared  a plan  based  on  SPCC  requirements  for  a 
general  aviation  reliever  airport.  On-site  potential  petroleum  pollutant 
sources  evaluated  included  an  aviation  fuel  tank  farm,  diesel  fuel 
aboveground  tanks  associated  with  a deluge  fire  protection  system, 
diesel  fuel  associated  with  an  emergency  backup  generator,  and  used- 
oil  storage. 

Nutro  Products,  Inc.,  Spill  Prevention  Control  and  Countermeasure 
Plan  (SPCC)  Plan,  Victorville  County,  California.  Performed 
assessment  on-sIte  petroleum  storage  facilities  and  operations  and 
prepared  a plan  based  on  SPCC  requirements  for  a dry  dog  food 
manufacturing  plant.  On-site  potential  petroleum  pollutant  sources 
evaluated  included  lubricating  oils,  insecticide  mixture  oil  concentrate, 
diesel  fuel,  product  ingredients  containing  oil,  bulk  storage  of  vegetable 
oil,  and  bulk  storage  of  poultry  fat. 

Kings  River  Conservation  District,  Spill  Prevention  Control  and 
Countermeasure  (SPCC)  Plan,  Piedra,  Fresno  County,  California. 

Facility  operations  included  assessment  of  the  Pine  Flat  Power  Plant,  a 
hydroelectric  generating  plant  for  the  Pine  Flat  Dam.  The  plant  consists 
of  a switchyard  and  powerhouse  located  at  the  base  of  the  dam  and 
includes  penstock  intake  hoist  rooms  at  the  top  of  the  dam.  The  multi- 
level plant  drainage  system  included  an  oil-water  separator,  a drainage 
sump  and  an  unwatering  sump.  Total  oil  storage  inventory  assessed 
included  over  20,000  gallons  of  petroleum  products. 

Schneider  National  Inc.,  Spill  Prevention  Control  and 
Countermeasure  (SPCC)  Plan,  San  Joaquin  County  and  Los 
Angeles  County,  California.  Prepared  SPCC  Plans  for  three  truck 
transportation  facilities.  Facility  operations  included  truck  and  trailer 
maintenance  and  refueling.  The  Plan  was  developed  according  to  client 
specifications  including  a Plan  that  follows  the  regulatory  citations  in  a 
step-wise  manner,  and  a summary  table  of  how  the  specific  facility 
operations  meet  plan  requirements. 

Publications  and  Presentations 

Detection  of  Single  Nucleotide  Mismatches  via  Fluorescent  Polymer 
Superquenching,  Kushon,  S.A.;  Bradford,  K.;  Marin,  V.;  Suhrada,  C.; 
Armitage,  B.A.;  McBranch,  D.;  Whitten,  D.;  Langmuir;  (Article);  2003; 
ASAP  Article;  DOI:  10.1021/la034323v 

Detection  of  DNA  Hybridization  via  Fluorescent  Polymer 
Superquenching,  Kushon,  S.A.;  Ley,  K.D.;  Bradford,  K.;  Jones,  R.M.; 
McBranch,  D.;  Whitten,  D.;  Langmuir;  (Communication);  2002;  18  (20); 
7245-7249.  DOI:  10.1021/la026211u 
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Years  Experience  15 
Technical  Specialties 

■ Project  Management 

■ Environmental  Due  Diligence 

■ Environmental  Liability  Cost  Analysis 

Summary 

Mr.  Fickerson  is  a Program  Manager  in  AECOM’s,  Camarillo,  California  office.  Mr.  Fickerson  is  the  client 
steward  for  two  national  real  estate  investment  trusts  and  one  national  construction  rental  company.  Mr. 
Fickerson  has  led  the  environmental  due  diligence  of  hundreds  of  properties  of  varying  sizes  and 
complexity  located  throughout  the  United  States  and  Mexico,  e has  extensive  experience  evaluating 
environmental  risk;  managing  and  quantified  environmental  liability;  negotiating  with  regulatory  agencies; 
and  obtaining  regulatory  site  closure  of  environmentally  impacted  property. 

Recent  Representative  Project  Experience 

June  to  July  2009.  Sempra  eneration.  Mr.  Fickerson  performed  a Phase  I environmental  site 
assessment  of  a proposed  wind  farm  located  in  the  eastern  portion  of  Ulupalakua  Ranch,  Maui,  awaii. 
This  large  site  consisted  of  over  5,200  acres  of  rugged  ranch  land.  The  assessment  involved  a site  and 
area  reconnaissance;  a review  of  various  historical  resources;  an  analysis  of  a regulatory  database 
report,  review  of  local  and  state  regulatory  agency  files,  researching  the  physical  characteristics  of  the 
site,  and  preparation  of  a comprehensive  report. 

June  2007  through  2009.  FPL  Energy.  Mr.  Fickerson  coordinated  the  environmental  due  diligence  of  a 
proposed  parabolic  solar  plant  located  in  the  Fremont  Valley,  near  California  City,  California.  This  site 
consisted  of  nearly  3,000  acres  of  desert,  17.6  mile  transmission  line,  and  the  former  Fremont  Valley 
Ranch.  These  assessments  have  involved  site  and  area  reconnaissance;  review  of  various  historical 
resources;  analysis  of  regulatory  database  reports,  reviews  of  local  and  state  regulatory  agency  files, 
researching  the  physical  characteristics  of  the  sites,  and  preparation  of  half  a dozen  reports. 

February  to  July  2008.  The  Amargosa  Conservancy.  Mr.  Fickerson  managed  a Phase  I and  II 
environmental  site  assessments  of  the  historic  mining  town  of  Death  Valley  Junction,  Inyo  County, 
California.  The  Phase  I assessment  involved  a site  and  area  reconnaissance  of  246  acres;  a review  of 
over  100  years  of  historical  documents;  an  analysis  of  a regulatory  database  report,  review  of  local  and 
state  regulatory  agency  files,  researching  the  physical  characteristics  of  the  site,  and  preparation  of  a 
comprehensive  report.  The  Phase  II  assessment  involve  the  collection  of  soil  and  groundwater  samples, 
laboratory  testing  of  the  samples,  analysis  of  the  sample  results,  and  preparation  of  a report. 

September  2007.  Air  Liquide.  Mr.  Fickerson  performed  and  managed  the  environmental  due  diligence 
associated  with  the  acquisition  of  a former  gasoline  fuel  blending  facility  located  on  14  acres  in  San 
Bernardino,  California.  Mr.  Fickerson  designed  and  implemented  a comprehensive  soil  boring  and 
geophysical  survey  program  to  fully  evaluate  over  30  recognized  environmental  conditions  that  were 
identified. 
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Education 

M.A.  (Political  Science)  University  of 
California  Los  Angeles 

B.A.  (Political  Science)  University  of 
California  Los  Angeles 

Years  of  Experience 

36 

Technical  Specialties 

Regulatory  Permitting  and  Compliance 
Support 

Power  Plant  Licensing 

Environmental  Impact  Reports 

Environmental  Impact  Statements 

NEPA  Public  Participation 

Socioeconomics 

CERCLA  Community  Relations 

Risk  Communication 

Environmental  Communications/Risk 
Communications 

Technical  Writing/Editing 


Mr.  Bachrach  has  over  35  years  of  experience  in  managing 
comprehensive  environmental  assessments  of  energy,  industrial,  and 
other  projects,  as  well  as  preparing  socioeconomic,  land  use, 
infrastructure,  and  traffic  impact  analyses,  and  performing  as  a 
regulatory  agency  and  community  liaison,  e has  served  as  Deputy 
Project  Manager  on  four  power  plant  AFCs  (Palomar  Energy  Project, 
Victorville  2 and  Palmdale  ybrid  Power  Projects,  Beacon  Solar 
Energy);  as  Project  Manager  on  others  (e.g.,  Black  Rock  eothermal 
and  Palen  Solar  Power  Project);  has  provided  senior  technical 
guidance  and  review  for  other  solar  thermal  projects  at  Blythe, 
Ridgecrest,  and  arper  Lake;  managed  preparation  of  environmental 
documents  for  a Large-scale  (over  500  MW)  PV  project  in  eastern 
Riverside  County,  and  provided  environmental  due  diligence  for  the 
proposed  sale  of  a partially  completed  combined-cycle  plant.  Mr. 
Bachrach  is  known  and  respected  in  the  environmental  industry  as 
an  expert  on  solar  and  other  power  plant  project  permitting. 

Representative  Project  Experience 

Beacon  Solar  Energy  Project,  Solar  Thermal  Power  Plant 
Licensing,  Kern  County,  California.  Deputy  Project  Manager  for 
California  Energy  Commission  (CEC)  licensing  of  a 250  megawatt 
(MW)  solar  thermal  power  plant  (parabolic  troughs)  at  a site  in  the 
California  desert.  The  1 ,900-acre  site  was  largely  disturbed  by  past 
agricultural  activities,  but  potential  impacts  on  special  status  species 
habitats  (desert  tortoise,  Mohave  ground  squirre,  and  western 
burrowing  owl)  are  still  key  issues,  as  are  potential  impacts  on  water 
resources,  cultural  and  visual  resources.  The  project  includes  new 
transmission  lines,  and  a natural  gas  pipeline  (primarily  for  startup 
power).  Comprehensive  special  status  species  surveys  have  been 
conducted  in  accordance  with  established  protocols,  as  have  cultural 
and  paleontological  resources  surveys.  The  Application  for 
Certification  (AFC)  was  submitted  to  the  CEC,  deemed  Data 
Adequate,  and  is  currently  in  the  later  stages  of  the  CEC  licensing 
process. 


Solar  Millennium,  LLC,  Environmental  Permitting,  California. 

Project  Manager  for  one  of  three  projects,  and  assisting  with  the 
other  two  projects,  to  obtain  environmental  permits  for  solar  thermal 
electric  generating  plant  located  on  federal  land  in  the  desert  regions 
of  Southern  California,  including  a site  near  Ridgecrest  in  Kern  Co. 
The  projects  will  range  in  size  from  250  to  1000  MW,  and  will  use 
parabolic  trough  mirrors.  Projects  involves  preparation  of  three  AFCs 
to  the  CEC,  as  well  as  supporting  Environmental  Impact  Statement 
(EIS)  preparation  through  the  U.S.  Bureau  of  Land  Managerment 
(BLM).  These  Projects  involve  biological  permitting  including  Section 
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7 consultation  with  the  USFWS  under  the  Endangered  Species  Act 
and  CDF  2081  Incidental  Take  Permit  and  Streambed  Alteration 
Agreement  programs,  as  well  as  all  other  local,  air  district  (e.g., 
KCAPCD)  and  regional  (e.g.,  Lahontan  RWQCB)  permits.  The 
power  plants  will  utilize  air  cooled  condensers  for  cooling. 

Confidential  Client,  Geothermal  Power  Plant  Licensing,  Imperial 
County,  California.  Project  Manager  for  CEC  licensing  of  a major 
modification  to  a proposed  geothermal  power  generation  facility  in 
Imperial  County.  The  project  was  previously  licensed  by  the  CEC  but 
was  shelved  for  several  years  and  the  revised  project  used  a different 
geothermal  technology  (single  flash  v.  multiple  flash),  involved  three 
53-MW  geothermal  (v.  one  1215  MW  plant)  a larger  plant  site  (that 
included  the  original  plant  site),  a completely  different  configuration  of 
plant  site  facilities,  and  different  locations  for  offsite  geothermal 
injection  wells  and  for  the  geothermal  production  wells.  These 
modifications  were  so  extensive  that,  while  titled  an  Amendment 
Petition,  the  document  covered  all  the  disciplines  included  in  full  CEC 
applications  to  the  same  depth  as  a full  AFC.  Key  issues  included 
impacts  on  the  habitats  of  a number  of  special  status  wildlife  species 
(particularly  the  Yuma  clapper  rail),  air  emissions  during  construction 
and  operations  and  water  supply  for  power  plant  cooling.  The 
document  is  currently  being  processed  by  the  CEC. 

Cities  of  Victorville  and  Palmdale,  Hybrid  (Combined-Cycle  and 
Solar  Thermal)  Power  Plant  Licensing,  Victorville,  California  and 
Palmdale,  California.  Deputy  Project  Manager  for  California  Energy 
Commission  (CEC)  licensing  of  two  essentially  identical  563  MW 
hybrid  power  plants  combining  natural  gas-fired  combined-cycle 
technology  with  50  MW  of  solar  thermal  generating  capacity 
(parabolic  trough  collector  technology).  The  Victorville  project  is 
proposed  on  a largely  undeveloped  site  adjacent  to  the  Southern 
California  Logistics  Airport  (formerly  eorge  Air  Foce  Base),  and  also 
includes  21  miles  of  new/upgraded  transmission  lines  and  a 
reclaimed  water  pipeline  to  supply  cooling  water  from  a nearby 
wastewater  treatment  plant.  Key  issues  include  biological  resources 
(habitats  for  a number  of  special  status  species  exist  on  the  site), 
cultural  resources  at  the  site  and  along  the  linear  facilities  routes,  air 
quality,  water  resources  and  visual  resources  impacts.  The  AFC  was 
judged  Data  Adequate  by  the  CEC  in  41  days  (unusally  short  time) 
with  relatively  minor  modifications.  The  project  received  its  CEC 
license  in  July  2008.  The  Palmdale  project  is  proposed  on  a roughly 
300-acre  site  near  Air  Force  Plant  42  in  Palmdale.  The  AFC  was 
submitted,  deemed  Data  Adequate  and  currently  is  in  the  later  stages 
of  the  CEC  licensing  process.  Key  issues  are  generally  similar  to  the 
Victorville  project  (habitat  impacts,  water  resources,  cultural  and 
visual  resources,  and  air  quality). 

Confidential  Client,  Solar  Power  Plant  Environmental 
Assessment,  Riverside  County,  California.  Project  Manager  for 
providing  environmental  services  for  preparation  of  the  Plan  of 
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Development  (POD),  stormwater  assessment  and  other  tasks  for  a 
utility  scale  photovoltaic  project. 

Abengoa  Solar,  Inc.  Solar  Thermal  Power  Plant  Licensing,  San 
Bernardino  County,  California.  Project  Manager  for  CEO  licensing 
of  a 250  MW  solar  thermal  power  plant  (parabolic  troughs)  proposed 
near  arper  Dry  Lake  west  of  Barstow  in  San  Bernardino  County. 
The  project  is  proposed  on  a roughly  1 ,500-acre  site  adjacent  to  the 
dry  lakebed;  most  of  the  site  was  previously  in  agricultural  production 
and  thus  is  largely  disturbed.  As  with  virtually  all  land  intensive  solar 
projects  in  the  California  desert,  potential  special  status  species 
habitat  impacts  are  a major  issue,  primarily  desert  tortoise,  Mohave 
ground  squirrel,  and  Western  burrowing  owl.  Other  key  issues 
include  potential  impacts  on  water  resources,  cultural  resources,  and 
visual  resources.  Extensive  biological,  cultural,  and  paleontological 
surveys  have  been  conducted.  The  AFC  is  in  preparation. 

Confidential  Client,  Power  Plant  Environmental  Assessment, 
Kern  County,  California.  Project  Manager  to  prepare 
environmental  studies  for  a proposed  power  plant  that  would  use 
innovative  technology,  located  in  western  Kern  County.  The  power 
plant  included  transmission,  natural  gas  and  other  pipeline  facilities. 
Various  strategies  to  deal  with  issues  related  to  the  capture  of 
greenhouse  gases  were  investigated. 

Sempra  Energy,  Combined-Cycle  Power  Plant  Licensing, 
Escondido,  California.  Deputy  Project  Manager  for  the  licensing  by 
the  CEC  of  a 550-MW  gas-fired  combined-cycle  power  plant  in 
Escondido,  California.  The  project  was  proposed  within  a planned 
Industrial  park,  to  be  developed  on  the  last  major  undeveloped  area 
designated  for  industrial  use  in  Escondido,  a city  of  130,000  people  in 
San  Diego  County.  Key  issues  included  visual  resources  impacts, 
noise,  air  quality,  biological  resources  impacts,  and  land  use 
compatibility.  The  AFC  was  judged  Data  Adequate  by  CEC  staff  with 
only  minor  changes  needed;  CEC  staff  praised  the  quality  of  the 
document  in  an  interview  with  a local  newspaper  in  Escondido. 
Subsequent  to  the  CEC  licensing  decision,  prepared  petitions  to 
amend  the  CEC  conditions  of  certification  to  deal  with  changes  in 
project  conditions  with  respect  to  allowable  noise  levels  and  the  use 
of  reclaimed  water  for  power  plant  cooling.  Project  construction  was 
completed  and  the  power  plant  went  into  operation  in  early  2006. 

SDG&E,  Otay  Mesa  Due  Diligence  Assessment,  San  Diego 
County,  California.  Project  Manager  for  a due  diligence  review 
related  to  the  potential  purchase  of  the  partly  constructed  Otay  Mesa 
power  plant  from  Calpine.  Review  identified  the  status  of  compliance 
with  CEC  requirements,  estimated  costs  to  complete,  looked  at 
permit  conditions  to  identify  potential  problems  that  could  prevent  the 


Arne  Bachrach 


3 


AECOM 


plant  from  operating,  and  researched  permitting  issues  such  as 
biological  mitigation  and  potential  expiration  of  the  PSD  permit. 

Based  on  the  risks  identified  by  the  report,  SD  &E  opted  to  negotiate 
the  purchase  of  the  facility  to  happen  after  construction  is  completed. 

National  Cement  Company,  Environmental  Impact  Report  on 
Cement  Plant  Modifications,  Lebec,  California.  Directed  and 
prepared  key  technical  analyses  for  the  successful  EIR  on  the 
proposed  use  of  Tire  Derived  Fuel  (shredded  waste  tires)  as  fuel  at  a 
cement  plant  in  Kern  County.  The  project  involved  modifications  to 
the  existing  manufacturing  facilities  to  allow  use  of  this  waste  material 
as  fuel,  which  would  have  the  effect  of  lowering  air  toxic  emissions 
and  resulting  health  risks,  as  well  as  consuming  discarded  tires  that 
otherwise  would  consume  increasingly  scarce  solid  waste  landfill 
capacity. 

BP,  Refinery  Modifications  Environmental  Impact  Reports, 
Carson,  California.  Project  Manager  for  two  separate  CEQA 
documents  for  modifications  at  BP’s  southern  California  refinery  1) 
Addendum  to  the  Final  EIR  for  MTBE  Phase-out/CARB  Phase  3 
Project,  and  2)  Initial  Study/Negative  Declaration  for  Refinery 
Upgrades.  The  EIR  Addendum  was  required  because  the  approach 
to  conversion  of  the  Refinery’s  MTBE  Unit  to  other  uses  was  modified 
from  the  original  EIR.  The  Refinery  upgrades  project  involved 
replacing  an  existing  sour  water  storage  tank  and  vacuum  distillation 
unit,  as  well  as  modifying  pressure  relief  valves  on  a crude  unit.  For 
both  projects,  key  issues  were  air  quality,  hazards,  and  traffic 
circulation. 

ConocoPhillips  Petroleum,  Environmental  Impact  Report, 

Rodeo,  California.  Responsible  for  the  CEQA  portion  of  ENSR's 
permitting  support  for  Philips  Petroleum  proposed  Ultra  Low  Sulfur 
Diesel/Strategic  Modernization  Project  at  its  Rodeo  Refinery.  This 
project  involved  refinery  to  allow  production  of  ultra-low  sulfur  diesel 
fuel  to  meet  upcoming  regulatory  requirements,  as  well  as  to  improve 
the  overall  efficiency  and  productivity  of  the  refinery..  Key  issues 
included  air  emissions,  potential  hazardous  materials  impacts  and 
risks,  and  construction  phase  traffic  and  noise  impacts. 

Chevron  Products  Company,  EIR  on  Heavy  Crude  Project,  El 
Segundo,  California.  Played  a key  role  in  the  CEQA  review  of  a 
proposed  project  to  make  modifications  to  Chevron’s  EL  Segundo 
Refinery  to  allow  the  refinery  to  efficiently  process  heavier  crude  oils 
that  are  expected  to  become  an  increasingly  important  share  of  the 
crudes  that  the  refinery  receives.  Prepared  a number  of  the  technical 
analyses  for  the  CEQA  Initial  Study  that  demonstrated  that  the 
project  would  have  minimal  impacts  and  no  further  evaluations  were 
required  in  several  issue  areas  (e.g.,  visual  resources,  land  use. 


Arrie  Bachrach 
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socioeconomics),  and  directed  the  traffic  and  transportation  study 
prepared  by  a subcontractor. 
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Notes  on  PA  from  Meeting  with  BLM  on  April  23,  2010 

The  PA  will  describe  the  process  for  BLM  to  follow  to  identify  historic  properties  within 
the  APE  and  to  resolve  adverse  effects  to  historic  properties  from  the  proposed  project. 
The  PA  is  not  a decision  document.  It  is  required  regardless  of  the  decision  to  approve  or 
not  approve  the  project.  Participation  in  the  PA  process  as  a consulting  party  docs  not 
imply  consent/approval  of  the  project.  The  PA  must  be  signed  prior  to  the  ROD. 

Signatory  Parties: 

• Lead  = BLM 

• SHPO 

• ACHP  (so  far  has  declined,  reserves  right  to  join  process  later) 

• CPUC 

• First  Solar 

Invited  Concurring  Parties: 

• Indian  Tribes  (26) 

• California  Union  for  Reliable  Energy  (CURE) 

• National  Trust  for  Historic  Preservation 

• Sacred  Lands  Institute  (?) 

• And  potential  others  that  submit  written  request  to  BLM  (will  be  considered  by 
BLM  in  consultation  w/  SHPO  and  ACHP) 

PA  will  document: 

• The  process  for  activities  to  proceed  in  areas  where  no  historic  properties  exist 

• The  process  for  the  phased  completion  of  field  investigations  for  the  evaluation  of 
resources  and  assessment  of  effects 

• The  procedure  to  resolve  adverse  effects 

• Coordination  between  the  CEQA  process  and  Section  106  compliance 

• Procedure  for  inadvertent  discoveries 

• Process  for  treating  human  remains 

• Compliance  monitoring 

• Dispute  resolution 

• Tribal  participation 

PA  will  include  as  Appendices  (among  others): 

HPTP/Mitigation  Plan 
Discovery  Plan 

Process  for  PA  development 

• BLM  will  provide  ECORP  with  a template  w/  initial  language  (based  on  recent 
similar  projects) 

• ECORP  will  tailor  PA  for  Desert  Sunlight  in  coordination  with  First  Solar 

• BLM  will  review  and  comment;  ECORP  to  revise  as  needed 

• Initial  Draft  to  all  consulting  parties-30  days  for  review  and  comment 

• Use  electronic  delivery  of  draft  versions  to  expedite  review  and  conference  calls 
with  all  signatories  as  needed.  Schedule  in-person  meetings  only  if  necessary 


Other  Comments: 

RoUa  Queen  (BLM):  The  PA  will  allow  work  to  proceed  in  a phased  approach  to  clear 
areas  where  there  arc  no  historic  properties  so  work  can  begin  there  while  we  deal  with 
areas  that  contain  historic  properties  that  would  have  adverse  effects.  This  allows 
flexibility. 

Locations  of  archaeological  sites  and  sacred  sites  will  not  be  identified  in  the  EIS.  The 
document  will  only  state  that  they  occur  in  the  area.  The  EIS  will  give  enough 
information  to  the  public  to  evaluate  impacts  of  the  alternatives,  but  protect  sensitive 
resources. 

Treatment  of  adverse  effects  will  not  be  limited  to  excavation.  It  may  include  research 
and  documentation,  and  use  or  creation  of  historic  contexts  (csp.  of  landscape  features 
like  DTC  and  prehistoric  trails).  DTC  is  best  handled  through  a historic  context.  The 
artifacts  and  features  arc  limited  in  their  informational  potential,  but  they  have  associative 
significance. 

Only  need  to  sign  PA  prior  to  ROD.  PA  can  be  implemented  after  ROD. 

Dwight  Dutschke  (SHPO):  Agrees  with  phased  approach. 

Chris  Dahl  (BLM):  First  Solar  should  work  with  its  consultants  to  identify  areas  where 
work  can  proceed — areas  that  are  clear  of  CR,  bio,  and  other  issues.  Notices  to  Proceed 
(NTP)  will  be  issued  by  BLM  for  specific  portions  of  the  APE.  BLM  regulations  state 
that  they  can  issue  NTPs  in  stages  for  a project. 

Chris  agrees  that  DTC  research  will  be  far  more  valuable  than  field  work.  Sources 
include  aerial  photographs  and  the  National  Archives,  among  other  available 
publications,  maps,  and  reports. 
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United  States  Department  of  the  Interior 

BUREAU  OF  lAND  MANAGEMENT 
Palm  Spriiigs-Soutli  Coast  Field  Office 
1 201  Bird  Center  Drive 
Palm  Springs,  CA  92202-8001 
(760)  83A7100  Fax  (760)  833-7199 


Take  pride 
ERICA 


Vlsil  m on  the  Iniemct  at 
imM-.bIm.gov/ca,  pidmxptmgs. 


hi  Replv  Refer  To: 
8100  (P) 


CAD060.66 
CACA  048649 

CERTIFIED  MAIL:  RETURN  RECEIPT  REQUESTED 

Chairman  Richard  Milanovich 
Agua  Caliente  Band  of  Cahuilla  Indians 
5401  Dinah  Shore  Drive 
Palm  Springs.  CA  92264 

RE;  First  Solar  Desert  Sunlight  Solar  Power  Generation  Project,  Riverside  County,  California 
Chairman  Milanovich: 

The  Bureau  of  Land  Management  Palm  Springs  Field  Office  (BLM)  is  currently  reviewing  an  application 
from  First  Solar  Development,  Inc.  (Applicant),  for  a right-of-way  (ROW)  grant  to  develop  a 
photovoltaic  solar  energ>  generating  facility,  referred  to  as  the  Desert  Sunlight  Power  Project,  on  federal 
land  in  eastern  Riverside  County.  Pursuant  to  section  106  of  the  National  Historic  Preservation  Act 
(NHPA),  the  BLM  has  concluded  that  this  proposed  project  has  reached  a level  of  complexity  such  that  a 
programmatic  agreement  (PA)  will  be  required  to  resolve  issues  related  to  inventory  and  evaluation 
efforts,  potential  effects  to  historic  properties,  and  proposed  treatment  strategies.  The  BLM  has  notified 
the  State  Historic  Preser\-ation  Officer  (SHPO)  and  the  Advisory  Council  on  Historic  Preservation 
(ACHP)  of  our  intent  to  develop  a PA  pursuant  to  36  CFR  800.14(b)(3)  of  the  section  106  implementing 
regulations.  The  BLM  has  been  consulting  with  the  Tribe  on  this  proposed  project  and  is  now  seeking  to 
determine  whether  the  Tribe  would  like  to  join  in  consultation  with  the  BLM,  the  SHPO,  the  ACHP  and 
other  consulting  parties  in  developing  a PA  for  this  undertaking. 

The  Applicant  is  proposing  to  develop  a solar  powered  photovoltaic  electrical  generating  facility  north  of 
the  town  of  Desert  Center,  California,  west  of  State  Highway  177  (please  see  enclosed  maps).  The 
Project  will  include  components  such  as  photovoltaic  solar  cell  panels,  and  an  on-site  substation.  Once 
constructed,  the  proposed  Project  would  permanently  occupy  approximately  4,092  acres  with  an 
additional  228  acres  of  linear  facilities  including  a new  electrical  substation  (90  acres). 

The  area  of  potential  effect  (APE)  encompasses  approximately  7,240  acres  and  includes  the  proposed 
generation  plant,  alternative  transmission  line  interconnects,  and  alternate  substation  locations  south  of 
the  proposed  solar  facility,  where  the  system  will  interconnect  with  existing  utility  transmission  lines. 


We  would  like  to  summarize  activities  which  have  been  carried  out  to  date  for  the  purposes  of 
conducting  the  review  of  this  proposed  First  Solar  Desert  Sunlight  Solar  Power  Project. 


In  processing  the  applications,  the  BLM  must  comply  with  the  requirements  of  the  National 
Environinental  Policy  Act  (NEPA),  which  requires  that  Federal  agencies  reviewing  projects  under  their 
jurisdiction  consider  the  environmental  impacts  associated  with  their  construction  and  operation.  This 
will  be  accomplished  through  preparation  of  a Draft  and  Final  Environmental  Impact  Statement  (EIS). 

Status  of  Cultural  Resource  Studies 

ECORP  is  the  cultural  resources  consultant  for  this  project.  A BLM  Class  III  survey  was  conducted  over 
4,245  acres  of  the  APE  alternatives  and  areas  since  removed  from  the  proposed  project  footprint.  The 
BLM  is  expecting  the  preliminary  results  of  suiv'ey  via  a draft  report  in  mid  to  late  May,  2010.  The 
survey  efforts,  to  date,  have  resulted  in  the  identification  of  157  archaeological  sites  and  198  isolates.  Of 
the  157  sites  identified.  46  are  prehistoric,  101  are  historic.  The  isolates  include  101  prehistoric  and  198 
historic  finds.  The  final  draft  Cultural  Resources  Class  III  Survey  Report  from  the  consultant  is  expected 
in  mid  or  late  May,  2010. 

Status  of  Consultation  with  Native  American  Tribes 

With  the  filing  of  the  application  for  a right-of-way,  the  BLM  took  the  lead  in  formal  Tribal  consultation 
pursuant  to  the  NHPA  as  well  as  other  laws  and  regulations.  The  Native  American  Heritage  Commission 
was  contacted  by  letter  about  the  project  and  they  provided  a list  of  Tribal  contacts.  We  then  initiated 
Section  106  consultation  in  the  early  stages  of  project  planning  by  letter  in  November  2009  and  have 
followed  up  with  an  additional  letter  and  other  information  since  then.  To  date,  fourteen  Tribes  or  related 
institutions  have  been  identified  and  invited  to  consult  on  this  project  including  those  listed  below.  The 
Tribes  as  well  as  the  general  public  were  also  invited  to  a general  informational  meeting  about  the  project 
held  on  January  28,  2010.  We  have  thus  far  received  one  written  comment  letter  from  Mike  Jackson, 
President  of  the  Ft.  Yuma  Quechan  Tribe,  and  one  e-mail  memo  from  H.  Jill  McCormick,  Cultural 
Resources  Manager,  Cocopah  Indian  Tribe.  Communications  have  been  ongoing  between  concerned 
parties  since  the  early  planning  efforts  in  the  summer  of  2009,  and  consultation  will  continue  throughout 
the  process.  ° 


List  of  Tribes  or  Related  Institutions  Contacted: 


Cabazon  Band  of  Mission  Indians 

Augustine  Band  of  Cahuilla  Mission  Indians 

Agua  Caliente  Band  of  Cahuilla  Indians  THPO 

Morongo  Band  of  Mission  Indians 

Chemehuevi  Reservation 

Colorado  River  Reservation 

Fort  Mojave  Indian  Tribe 

Pauma  Band  of  Luiseno  Mission  Indians 


Colorado  River  Indian  Tribes 

Cocopah  Tribal  Council 

San  Manuel  Band  of  Mission  Indians 

Ft.  Yuma  Quechan  Indian  Tribe 

Torres-Martinez  Desert  Cahuilla  Indians 

Twenty-Nine  Palms  Band  of  Mission  Indians 

Ramona  Band  of  Mission  Indians 


c 


Programmatic  Agreement 


As  noted  at  the  outset  of  this  letter,  our  primary  purpose  is  to  notify  the  Tribe  that  BLM  is 
proposing  to  develop  a PA  to  govern  the  section  106  review  of  this  project  and  to  seek  to  determine 
whether  the  Tribe  would  like  to  consult  and  participate  in  the  development  of  the  PA.  Even  if  the 
Tribe  elects  not  to  participate  in  the  development  of  a PA  for  this  project,  BLM  will  continue  to 
keep  the  Tribe  informed  and  consult  on  this  project. 

We  appreciate  your  review'  of  our  request  and  look  forw'ard  to  hearing  whether  you  would  like  to 
participate  in  consultation  on  this  undertaking.  If  you  have  specific  questions  or  need  any 
clarification,  please  contact  George  Kline,  BLM  Palm  Springs  Archaeologist,  at  (760)  833-7135. 


Sincerely, 

C2-., 


John  R.  Kalish 
Field  Manager 


Enclosures  - 1 

1 . Map:  04/07/2010  2009-104.003  Desert  Sunlight  Class  III  Surveys.  ECORP  Consulting, 
Inc. 


cc  electronically: 

Rolla  Queen  (Rolla_Queen@blm.gov) 
Charlotte  Hunter  (Charlotte  Hunter@blm.gov) 
Greg  Miller  (Greg_Miller@blm.gov) 
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